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Special 

SUPREME 

FEATURES 


RETURN SELECTOR 
SVC ITCn. This importani ex¬ 
clusive SUPREME FloaiinK 
Filament circuit allows the 
tester's filament supply to be 
connected to any two or even 
three filament terminations re¬ 
gardless of their positioninK. 


MODEL 546 

Combines laboratory cfliciency with the 
greatest value ever offered in full-size 
oscilloscopes! Complete with built-in 
horizontal and vertical amplifiers. Util¬ 
izes the full-size 3" screen cathode ray 
tube. Used for measurements of A.C. 
W ave forms, frequency, phase, tube 
characteristics, hysteresis, hum distor¬ 
tion, A.C. peak volts, overload of A.F.or 
I.F. amplifiers, vilirators, transmitters, 
etc. Use with R.F. Signal Generator for 
visual alignment work. 

Dealer’s Net Cash 5 CQ95 

W holesale Price . 

Or, $6.50 cash and 10 monthly 


2 5,000 OHMS PER VOLT 
METER. This Super-Sensitive 
meter is available on Models 
351. 541 and 502 at S5.00 
extra cost, 


a 


BRONZE PANELS—OAK 
CASES. Each SUPREME in- 
strument is housed in the dis¬ 
tinctive Oak “lifetime” case 
with genuine bronze panel. 


WESTINGHOUSE—SU¬ 
PREME METERS. Each metet 
is built to laboratory standards 
by Westinghouse. 





“ISO—GRAD” METER CIR¬ 
CUIT. Supreme uses a patented 
circuit which makes possible 
evenly divided A.C. voltage 
readings. 

FREE REFERENCE POINT 
SY STEM. Makes possible cir¬ 
cuit readings from top of the 
chassis. 


payments of $5.95 




MODEL 502 Tube and Radio Tester 

w hen we say that this model »s a serviceman's dream 
come true, w'c mean just that- Imagine having five tests 
for every tube PLUS nineteen additional ranges and 
function of .2 to 1400 A.C. volts in four ranges; .1 
ohms to 20 megohms in live ranges; .2 to 1400 A.C. 
volls in four ranges; .2 to 1400 A.C. volts in four out¬ 
put ranges PLUS an Elearostatic capacity leakage test 
on a neon bulb and PLUS an Electrolytic filter capacity 
leakage test on a “Good-Bad” English reading scale. 
A complete, quality tube tester and set tester in a space 
lOM in. X 5 in., weighing only I6 lbs. at this new 
low price! 

Dealer’s Net Cash Price.$49.95 

Or, $3.30 cash and 10 monthly payments lof $4.95 

MODEL 551 Analyzer 

This extraordinary new model is not Only a ’set tester’ 
but provides a method of making voltage, current and 
resistance readings directly from the tube socket with¬ 
out removing the chassis from the cabinet! Analyzes 
all voltages from 0.2 10 l400 volts A.C. in 4 ranges 
and 0.2 to l400 D.C. volts in 4 ranges at 1000 ohms 
per volt. Three D.C. current ranges of 0.2 to l400 
volts A.C. Self-contained ohmmeter circuit measures 
O.l to 20 megohms in 5 ranges. 20 functions and 
ranges in all! 

Dealer’s Net Cash Price.. .$38-95 

Or, $4.25 cash and 10 monthly payments of $3.86 


Sold on Supreme S. I.C. Terms—The World’s Easiest Installment Terms 
Write for Literature Describing Complete Line 


SUPREME INSTRUMENTS CORP Greenwood, Miss., S. 

Export Dept,, Asaociatod Exporters Co.. 145 W. 45th St.. Now York City, N.Y. Cable Address. LOPREH, N 
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THERE'S OJC IN BERLIN^ 

the tenth FORCIOM 

STATION TOMIGHT. RADIOS 

certainly fun. 


MtLLO. TOM. 
MOW S Ev'tKYTHIKO* 


HERE'S PROOF 


THAT N.R.I. MEN 
MAKE GOOD MONEY 


Many Radio Experts Make 
*30, *50, *75 a Week 


J. E. Smith, Pr«]ilent 
Nation,il Radio Institute 
Established 1914 


$3,500 d Year in Own Business 

"Aft^r completiriK the N. R. I. Course 1 be¬ 
came Radio Editor of the BufTaio Courier. 
Later I started a Itadio serv ice busino^s of niy 
i)\vn. and averaged over $3,500 a year.”—T. J. 
TELA A K. 657 Broadway. Buffalo. N. Y. 

$10 to $25 a Week in Spare Time 

”I am making from $10 to $25 a week in spare 
time while still holding niy regular job as a 
machinist. I owe my success to N. R. I.” 

\VM. F. RUPP. 203 Front St.. Conshohocken, Pa. 

GET MY FREE LESSON 

on Radio Servicing Tips 

I will prove tiiat my training I* 
practlcat. money-making information, 
that It L easy to understand that 
it U just wliat you need to niasler 
Itadio, .My lesson te*t. ‘ Uaillu He 
polver Troubles- Their t'luso and 
Remedy” emers a long list of Ila- 
dlo rts-clvcr troubles in A.C-. Ii.t*.. 
battery, universal, auto. T. U. K . 
nUlierliclerodyiie. uil-wuvo and other 
t>*pei of seta. A cross rcfcroiiee 
sistem gives ><iu llio probable cause 
and t cjulck way to Im-atu and rotn- 
edy I hose set troubles. A special 
sei'tlon Is dovotiNl U» rectMver ehoek 
up, allgtiment. balunrlng. neutral¬ 
izing and testing. Get ilie lesson 
Kretv No obligation. Just mall 
coupon. 


Do you want to make more money? The world-wide use of Radio sets has 
made many opportunities tor you to liav© a spare tlmo or full time Radio 
service business of your own. Three nut of every four homes In the rnlt d 
isuiea have Radio sets which reguiariy require repairs. scrvMng, new tubes. 

etc. Many se^ aro old and will soain be replarjed by new miKleU. I will iraln >yju to sell. Install, service 

all Olio* of Radio sets—to start your o^vn Radio scrrii-e business and build it Up on inuiiey made In sparo 

time while learning. .Mall coupon for my 64-page t>ook. Ifi FKKK. 

Gel Ready Now for a Business of Your Own and for Jobs Like These Jt 

Rroadcastlrig stations employ engineers, ojieralors. elation managers and ly to $- 1,000 a vear. 

Spare time Radio set servicing pays as nimli as $200 $-.')0 a year -full lime Radio servicing ^ • 

jobs as murli as $30. $.>0. $»5 a week. .M.tny Radio Kxiwrls own and operate their own full ■ 

time or part time Radio salee and >ervii-e busine.sses. Radio maiiufarturers and jobtier> I 

emjilLiy testers. InspetUirs. foremen, engineers, .seniectnen. laying ui» to $6,000 a year. Jr m 

Radio mieralors on stiips get good pay and see tlic world besides. Autonniblle. police. I 

avnation. commercial Radio, and loud .si«enker systems oifer good opportunities now and | 

for the future. 'I'elcvlslon promises itiany grmd Joiis .-voon. Men 1 trained at homo ■ 

li.ive good jobs In all these lirandies of Radio. Read their letters In my 64-page w 

book. Mail tlie couiwi. ^ 

Many Make $5. $10. $15 a Week Extra in Spare Tine While Learning 

rr-iellratly every iiulgrHtHsrhooU ncf'-ls ;i -'o-Kt spare tune eci-vlreman. Tlie 
Uay you cnrult 1 sLari sending you Extra M.-fiey -lob .Shreis. Tlicy .show 
you liow to do Radio repair Jobs—how lo .axti ‘ •. ^kly. Ttimtighoui ^ 

your irnliiing, I send you |*lati.H a:;d pleas itiat li;»ve ni.iite goiMl 
lime money for hundreds of fellows. I give you special IUkIio enuip- 
men! for conducting experiments and building elreuU.s which r 

llluslrnle lirt>orii«til Rtulin prln>-h>les My Training gives you 


practical Radio exi>crle«ce while learn 

Find Out What Radio Offers You—Mail Coupon 


Now 


•Rlrli Rcwartls in Katllo.” Uolti :ux> free tn anyniic over 
H. years old. My iMok )H>lnts out Kalin'i. sp.ire iliue 
and full time opitoriunll Ics. and tluise etinilng in 
Television: shows my Training in IUmHo '"■■I Tele¬ 
vision: tells .'ibout my Money tt-u-is, Agri*emcnt; 
sivows you letters from tnen I tralricsl. lelRng 
wliat they arc doing and earning. Find out whai 
Radio offers YOU! MAIL TlIK, COUI'ON In an ^ 






envelu|»c, or paste it on a penny [x>steard—NO'V! 


J. E. SMITH. President 
NATIONAL RADIO INSTITUTE 
Dept. 7KX. Washington, D. C. 


MAILTHIS.G^^ a Lesson and 64 page book FREE 
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Please Say That You Saw It hi R.adio-Cuaft 


ir BILL 
succtcoeo, 
I Ct<H 
TOO! 


1 M ooiNfi svyfll in radio. 

MARY and I ARE To BE 
markicd next month. 
RADIO tS MORE than A 
PtAVTMiNC- tT'a A DIO 
BUSINESS AMO OROVVINO 
FAST. TAKE MY TIP AND 
OCT into RADIO NOW. TOM ^ 


YOU HAVE THE SAME 
CHANCE TOM. ABOUT j 
A YEAR AGO ISMOVYtO | 
You A BOOK FROM 
NXTIONAL radio INSTITUTE 
telling About the 
OPPOKTU ej irics ANO 
FUTURE IN RADIO. AND 
HOW OTHERS HAD 5UC- 
CCEOEO through TmEIR 
HOME TRAININO. WELL 
t ENROLLCO 




OH,TOM, JT's wonderful 
HOW FAST vou ve CONE 
AHEAD IN R/\DfO. WE 
NEVER COULD HAVE 
GOTTEN MARRIED OM 
\NMAT YOU WERE 
GETTING OEFOae. 


c 

• • • . I Will train you to start 
a spare time or full time Radio 
service business Without Gpital 


YOU CERTAINLY / kl.R.I TRAINING 
KNOW RADIO I ! certainly PAYS. 
MINE NEVER I ^ I JUST STARTED 


$OUNPEO better 


A FEW months 
AGO ANO I'M 

? At ready making 

y GOOD MONEY 
IN MV SPARE 


OUR WORRIES ARE 
OVER, I’m making good 

MONCV NOW, AND THERES 
a future ahead for US 


NOT 50 GOOD BILL, 
BUT IM still PLAYING 
WITH RADIO, had 
D J C LAST NIGHT. 

IS Radio still 
VO UR HOeOV too? 
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MANY OPPORTUNITIES 

FOR THE 

COYNE TRAINED 

RADIO MAN 


Are You Ready fora Better Job-More Pay? ^ 


Don’t be an untrained man. Let me show you how to get your start 
in Radio — a fast growing, live money*making industry. 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or 
Service and Installation Work—Broadcasting Station Operator—Wire¬ 
less Operator on a Ship or Airplane or Sound Work — HUNDREDS 
OF OPPORTUNITIES for a real future in radio! 

12 Weeks of ShopTraining 

We don’t teach by book study. We train you on a great outlay of Radio, Television 
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting 
equipment, Television apparatus and Sound Reproduction equipment. Code and 
Telegraph equipment, etc. You don’t need advanced education or previous experience. 
We give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all 
useless theory and only give that which is necessary you get a practical training in 12 
weeks. Mail coupon for all facts about my school and training methods. 



TELEVISION<»><'PUBLIC ADDRESS 

Television is sure to come as a commercial industry. Rapid progress is now being made in 
developing this new field. It will offer opportunities to the man who is trained in Radio. Here at 
Coyne you learn Television principles, and work on actual Television equipment. Public Address 
Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field which 
is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio Sound 
Work at COYNE on actual Sound Reproduction equipment. Not a home study course. 


SEND FOR DETAILS OF MY 

“PAY AFTER 
GRADUATION” PLAN 

Mail the Coupon below and Til tell you about my “Pay After 
Graduation** Plan which has enabled hundreds of others to get 
Coyne training with very little money. On this plan you can get 
your training first, then take 18 months to complete your small 
monthly tuition payments starting 5 months after you begin 
training. Not a home study course. 

Mail the coupon for all details of this “Tuition Payment Plan.” 

PRACTICAL WORK 

at COYNE in Chicago 

ACTUAL, PRACTICAL WORK. You build and service radio sets. 
You get training on real Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your own Tele¬ 
vision images over our Television equipment. You work on real 
Sound equipment. You learn Wireless Operating on Actual Code 
Practice apparatus. We don’t waste time on useless theory. We 
give you the practical training you*lI need for your start in Radio 
—in 12 short weeks. I f you desire code, this requires additional 
time for which there is no extra charge. 

Mail Coupon Today for All the Facts 

H. C. LEWIS. Pres. RADIO DIVISION Founded 1899 

Coyne Electrical School 

500 S. Paulina St., Dept. 77-8H, Chicago, III. 


ELECTRIC REFRIGERATION 
AIR CONDITIONING 
AUTOMOBILE ELECTRICAL WORK 


Instruction now included at no extra cost. Here is your opportunity 
to learn these valuable allied lines without extra tuition charge. 


PART TIME EMPLOYMENT TO 
HELP YOU “EARN WHILE LEARNING” 



If you are short of money and need part time employment to help 

pay for your room and board while 
training, my Employment Dep^- 
ment will help you get a part time job. 

GET THE FACTS 

Don’t let lack of money prevent 
your sending in the Coupon. Mail 
the Coupon today and I Will send 
you tlie Big FREE Coyne Book 
full of FACTS. 


r 
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H. C. LEWIS, Pr.s. 

Radio Division, Coyne Electrical School 

500 S. Paulina St.. Dept. 77*Sli, Chicago, III. 

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all 
details of your “Pay After Graduation** Plan including valuable 
instruction in Electric Refrigeration, Air Conditioning and Auto¬ 
mobile Electrical Work. 

Name . 

Address . 

City . State . 


Please Say That You Saw It in Radio-Craft 
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THE NEW RIDER MANUAL 




ADVANCE SALE 

EVER GIVEN A RIDER MANUAL 


Never has a Rider Manual had the enthusiastic reception 
which Volume VIII enjoys— even before its publication. 
Never hove the advance orders been so great. This is the 
resuTt of, FIRST: The tremendous and ever-increasing popu¬ 
larity of Rider Manuals. SECOND; Technicians' recogni¬ 
tion of the thorough planning which has gone into this 
latest volume. For, this is NOT just another volume, 
RATHER it is so complete and so well laid out that it 
actually represents a great forward stride toward the perfect 
Manual. 

To deliver the same degree of completeness which has 
characterized other Rider Manuals tt was necessary to 
moke Volume VIII over 1600 pages. Think of it, over l600 
pages chock-full of dependable information which will 
make the radio serviceman's work easier and more profitable 
—and at no increase over the price of Volume Vll I And— 
in spite of today's rising costs of publishing, each copy of 
Volume VIII will be supplemented with an additional 


invaluable section entitled "How It Works." This separate 
section meets the current need for special technical infor¬ 
mation on the modern radio set— outside os well os wtihin 
the actual radio circuit. Motorized tuning—special auto¬ 
matic frequency circuits—these and other mechanical as 
well as electrical kinks and innovations of the modern set 
must be understood if the serviceman is to work on the 
better sets—which pay the bigger profits. 

Of course, you need oil the preceding volumes of 
Rider Manuals which cover receivers issued between 1920 
and 1937. Check your Rider Manuals with the list below 
and Order any missing volumes when you order your Volume 
VIII covering the 1937-1938 models. 


Vol. Vtll $!0.00 . . 

1937.38 

Vol. IV . 

7.50 . . 

.. 1933.34 

voi. vn., 10.00 . 

. .1936-37 

vol. Ill 

7.50. . 

. 1932-33 

Vol. VI. 7.50. 

.. 1935-36 

Vot. II . 

7.50 .. 

. 1931-32 

Vol. V_7.50 . 

. . 1934-35 

Vol. 1 . 

- 7.50 . . 

. 1920-31 


VOLUME VIII IN TWO SECTIONS 


"HOW IT WORKS" 

A new "plus" service tor Rider 
Monual uteri. A seporote section 
which goes with every copy of Volume 
VIII ond describes the Technical 
Feotures, both mechonicot ond 
electricoh thot servicemen must 
know to repoir the modern set with 
Automotic Frequency Control sys¬ 
tems ond motoriied tuning devices. 
You will find this section of greatvolue. 


MANUAL 

Volume VIII contolns more thon 1600 pages of circuit informotlon 
on receivers produced by over o hundred different monufocturers. 
Auto*rodio receivers, home receivers, inter-communicoting systems, 
public oddrets omplifiers, electronic muticol instruments, etc., ore oil 
covered. At to the completeness of the informotion ond the mode/s 
represented, we suggest your comparing it with any other service 
now offered. Compore the replocement pans list, the olignment 
instructions. Compore it lor convenience in use, or anything ehe 
which would hove o bearing on ifs value to you. 


INDEX 

Check this easy to follow Index. 
See the tremendous number of sets 
ond models covered. Note, too, 
thot this Index Proves whot we soy— 
"thot informotion on every set Is 
Instontty found." A time saver ond 
o convenience for you. This index 
of obout 116 pages covers oil eight 
Rider Monuols and goes with every 
copy of Volume VIII. 


JOHN F. RIDER, Publisher, I440 Broadway, new York 

PLACE YOUR ORDER T ODAY 


VOlU-l VIII 
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OVERIBOOTACES 





PLUS A SUPPLEMENTARY 
BOOK 
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Takes the Resistance out of Radio** 

... 

Editorial Offices; 99 Hudson St., New York, N. Y. HUGO GERNSBACK, Editor Vol. IX, No. 4, October 1937 
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MARCONI 

An Editorial by HUGO GERNSBACK 


N JULY 20th, there died in Rome, Guglielmo Marconi 
who may turn out to be the greatest radio figure the 
world has ever seen. 

Marconi , . . wireless , . . radio, all are used 
synonymously and you cannot very well think of wireless 
or radio without the accomplishments of that indefatigable 
genius who was the first to capture the public’s imagination 
by an accomplishment, which in the early years of wireless 
well nigh bordered on the miraculous. 

Marconi no doubt will go down in history as one of the 
race’s great benefactors, as great or greater than any other 
benefactor who ever lived. The debt which the world owes 
to Marconi is staggering—if you figure only one single result 
of his accomplishments—the saving of tens of thousands of 
lives which would have perished in the sea and otherwise, 
if it had not been for Marconi. 

But the saving of untold lives is only one of the things 
that the world is indebted for to Marconi. The wireless, 
later the radio age, has brought to life not only a huge 
industry, but has brought all humans closer together, has 
made rapid communication, particularly between fixed and 
mobile stations, a possibility and lately in broadcasting has 
given the human voice wings such as it never before dreamt 
of having. 

Yet great as Marconi’s accomplishments are, he was not 
the pure inventor type of man, although his name is fre¬ 
quently linked with the word “inventor.” Without trying to 
detract from Marconi’s greatness—there could be nothing 
further from my mind—Marconi was really not the man 
who invented wireless or radio. He admitted this freely in 
his own lectures. The credit for the original invention belongs 
to Heinrich Hertz, who, long before Marconi, investigated 
in pure scientific terms the electro-magnetic waves, and 
indeed to Hertz belongs the honor of being the real Father 
of Radio. 

Hertz it was who in his laboratory actually transmitted 
and received wireless signals. By means of a spark coil he 
let loose into free space wireless waves. For a receiver he 
merely used a small loop of copper wire and ob.served a small 
spark which appeared between the two open ends of the 
loop every time the key of the transmitter was depressed. 
These experiments were made by Hertz while Marconi still 
was a boy, but. Hertz was a pure physicist and had little 
imagination. Marconi, reading of Hertz’s experiments, 
promptly started to experiment on his own behalf, and soon 
he had a wireless transmitter and receiver going on his 
father’s estate in Bologna, Italy. Even Marconi’s “coherer” 
was not his own invention, but Branley’s. Others before had 
noted that loose metallic filings in a glass tube became con¬ 
ductive to the electric current when exposed near the wave 
effect of a spark coil or high-power induction coil. 

As for the elevated aerial used by Marconi, this also was 
not an invention of his own as Nikola Tesla had already 
patented a wireless system years before the youthful Mar¬ 
coni began his own experiments. It was Tesla too, who seems 
to be the first to show the use of an elevated conductor for 
inter-communication purposes without wires. 

All of this should not detract anymore from the glory of 
Marconi’s accompli.shments than the parallel facts that Edi¬ 
son was not the original inventor of either the electric light. 


motion picture or other inventions usually accredited to him. 
Neither Marconi nor Edison were pure research men who 
discovered new principles and used them. 

Why then Marconi’s greatness? It is one thing to discover 
an important and record-making discovery, but it is quite 
another thing to find a practical use for it. The two, as a 
rule, have little relation, and it is usually the man with the 
imagination, and the hard-working experimenter who, knov/- 
ing certain principles, applies them to practical use. If it had 
not been for Marconi, Hertz’s discovery might have lain 
dormant for decades, but the highly original experiment? 
and the terrifically hard work coupled with boundless en¬ 
thusiasm which Marconi applied to a well-known principl?, 
gave him the credit which rightfully belongs to him. 

And let no one think that it was all easy and that wireless 
communication sprang into life overnight. It was alway.s 
hard work in the face of an incredulous world. Indeed, after 
his first experiments in Italy were successful, the Italian 
government in their shortsightedness would have nothing 
to do with Marconi’s “contraption” as they termed it. This 
made it neces.sary for Marconi to go to England and con¬ 
tinue his experiments there. Soon his signals had reached 
across the English channel to France, and from then on 
wireless communication required no further proofs of its 
practicability. 

But .still wireless in those days was very crude and far 
from universal. In the meanwhile Marconi surrounded him¬ 
self with good technical talent; he also knew wheie to get 
needed finances, and finally he availed himself of every new 
invention that came along to make his sy.stem moi*e practical. 
^Vhile he devised many radio circuits, he did not himself 
discover the fundamental tuning principle, yet he improved 
existing methods of tuning——as it was then called, 
and soon it became possible to operate many wireless stations 
without too much interference from each other. 

But Marconi was not content. He never rested on his 
laurels. He always was a modest worker who gave credit 
to whom credit was due, and the honors for dreaming about 
trans-Atlantic wireless and the courage to actually start 
experimenting wdth it in the face of an incredulous world, 
certainly belong to Marconi. It should not be forgotten that 
it took a tremendous amount of courage and belief in himself 
to think that a new and untried system of transmitting 
electromagnetic waves over almost 2,000 miles of curved 
ocean surface was within the realm of even a remote 
possibility. That took more than courage. It was really a 
supreme heroic gesture, and it is probably for this one out¬ 
standing accomplishment, more than any other, that the 
world is paying homage to the dead inventor today. 

In his later years, Marconi again was responsible for 
great improvements in radio communication, particularly 
in the shortwave range and his final researches in the micro- 
wave field which hold great promise, were cut short by his 
untimely death. 

Marconi was truly an international figure, and if there 
is one man who ever trod the earth, who is entitled to have 
a monument erected in his honor in every civilized country 
on the globe, that man without a shadow of a doubt is the 
illustrious Marconi. 
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PIioUj—C onsulate Ccncial. Kingdom of Yugoslaria 


Nikola T«sla, wixard of high*frequency electricity 
and prophet of radio, was honored on his SOth 
birthday by his native land, Yugoslavia, with the 
stamp reproduced above. (The characters in the 
right vertical column spell his name in the 
Serbian alphabet.) 


RADIO PROVED 
AIR NECESSITY 

B y its use, as well as by 
its absence, radio last 
month again showed 
strikingly its paramount importance in 
the development of modern travel. 
Again a flight was made over the Polo, 
with continual ground communication; 
two great boats (both illustrated at the 
bottom of page 199) made the first 
trip of what will develop into regular 
crmmorcial transatlantic schedules, with 
radio as their safeguard—and a famous 
aviatrice disappeared into the silence, 
Amelia Earhart and her navigator, 
Capt. Noonan, may have met some 
disaster in which radio could not 
l.ave helped; we do not know. But they 
did wilfully discard a standard ship set 
which, if they had been living, and 
}:iwu'n the code, could have brought re- 
Kef straight to them from the Navy, 
equipped with directional finders operat¬ 
ing on this frequency. It seems still 
doubtful whether any messages were 
actually received from them; and on 
July 19 the search was abamloned after 
17 days of feverish excitement. 



America's Ladybird No. I shown at the controls 
of her famous "flying laboratory" in which (minus 
the 500 kc. radio installation, after leaving Miami) 
she and her navigator Captain Noonan flew into 
the great mysterious silence of the unknown. 


THE RADIO MONTH 
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It may bo that short-wave apparatus 
will be developed, and generally adopted, 
to facilitate distress calls; but its very 
range militates against its being heard 
by the nearby relievers—and, in that 
waste of water around the islands lately 
visited only by eclipse observers, the 
most powerful of apparatus would have 
been none too strong for a call for help, 

WAR ON “GYP" 
MIDGET SALES 

R aids were made, simul¬ 
taneously, last month by 
the District Attorney of 
New York, on a group of dealers, 
charged with selling midget sets to 
which well-known nameplates had been 
attached, A New York law specially 
prohibits the practice. During the pre¬ 
ceding weeks, the Federal Trade Com¬ 
mission also had issued orders to stop 
imitation of radio set makes, 

A HUNDRED YEARS 
OF RADIO? 

I N estimating the period be¬ 
tween first conceptions of 
famous inventions and 
their reduction to practice, a recently- 
publicized report from Washington 
gave the average period as 176 year*-, 
and that for radio as 70 years. It is true 
that communication at a distance is a 
very old idea, (At one time, it was sup¬ 
posed that 2 needles magnetized to¬ 
gether would he “sympathetic” and that 
one would turn as the other did, at any 
distance. This was disproved by Sir 
Thomas Browne, who showe<l that the 
effect could not be obtained, even in the 
next room,) It is also true that induc¬ 
tive effects were oh.served during the 
early 19th Century, but not explained. 
However, the first conception of radio, 
a.< such, came with Hertz’ experiments; 
and within 10 years, Mai’coni harl made 



Figur«s of International Broadcasting Union, Geneva, 
show Europe Licensed 3,000,000 new radio sets last 
year. The proportionate growth was greatest in 
countries like Greece, which more^ than doubled 
the number. (Spain and U.S.S.R. omitted, and some 
colonies included in the total.) 

the first practical demonstrations. Tele¬ 
vision (hy wire) as a concept preceded 
radio some years, 

LOWER RATES FOR 
CHEAPER TUBES 

S INCE the freight rates on 
radio tubes were fixed in 
1934, there has been a 
“reduction in the value per pound of 
glass tube shipments, while the value 
per ptuiud of inotai tubes has also grad¬ 
ually reduced since their introduction”, 
the R.M.A, announced last month; and 
for that reason it has ap))lied for a re¬ 
duction in rates on this classification of 
goo<ls. 



S.xfiit.v vl.i NcMih r-Me-Mi' Pluiio 


Photograph of the northernmost radio station in the world, UPOL, Lat- 90 deg. North, It was established 
exactly at the North Pole but, since it is based on ice drifting In the Arctic Ocean, it changes position 
slightly from day to day. Behind the black (to pass the heat rays, and afford best visibility to airplanes) 
station tent with Soviet emblems can be seen aerial masts, wind^driven generator, and other tents 
of the party. The station operates on amateur 20* and 40-meter bands at 1900 and 2130 GMT 

(which is also NPT). 
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IN REVIEW 

# jiiiniiiimiiiiiiiiiiiiiiiiiiiiiiiiMiiiiimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiit 


Radio is now such a vas+ and diversified arf if becomes nec¬ 
essary fo make a general survey of imporfant monfhly de¬ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 




formed the alarm had worked perfectly. 

As i)revi(>usly stated in Radh-Cntft 
(April 19o7, “SOS Kohot Thi'eatens 
Radio Operators^*), conimercia! opera¬ 
te r.s have not taken very kindly to the 
new idea. 
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SOVIET INSTITUTE 
FOR TELEVISION 


riln'n \V( '<tlim»MlU*C < «♦ 
The new antenna of WIXKA (Boston) is unique in 
being used simultaneously for receiving, while 
broadcasting on ultra-short waves. It is grounded 
to the Bradford Hotel sign, as a lightning 
surge protector. 

RADIO ALARM 
WORKS 

F irst instance ill which 
RCA’s new automatic ra¬ 
dio alarm served an Amer¬ 
ican vessel in distress occuri'ed last 
month when an emer^^ency sipfiial was 
received by the Ensley City from the 
Sandgate Castle’s newly-installed anfo- 
7nafic alarm. Charles J. Pannill, presi¬ 
dent of Radioniarine Corp,, was in- 



T ELEVISION in the Soviet 
Union is somewhat be¬ 
hind the stage reached in 
the United States, Germany and Great 
Britain, it would seem from an an¬ 
nouncement, last month, that its trans¬ 
missions are with 120-line mechanical 
lens-discs; but with the setting up of 
an Institute of Television officially, and 
the dispatch of engineers to study for¬ 
eign methods, considerable advance can 
lie expected soon. It is estimated that 
th<* Soviet Union has now million 
receiving sets, typically of the 4-tuhc 
variety; and 400 amateur transmitters, 

MUSICIANS 
AGAINST DISCS 
AND PICKUPS 

A nother “headache”, of 

the kind so common, is 
promi.^ed to the radio 
industry by the ultimatum i.ssiied last 
month by the American Federation of 
Musicians that it will strike against the 
“indiscriminate” use of phonograph 
records or transcriptions at broadcast 
stations, and also to prohibit its mem¬ 
bers from furnishing music to he picked 
up for broadcast by radio from idaees 
outside the studios. The deadline for 
action was set at Aug, 14, The action 
is stated to be the reaction of musicians 
lo increasing unemployment, and their 
blaming “canned” music for the con¬ 
dition, 

RADIO PLAYS 
IMPORTANT ROLE 
IN PIONEER TRANS¬ 
ATLANTIC FLIGHTS 


Transpolar flights are^ now becoming the regi'*ar 
thing. Radio communication, maintained ov^'r the 
course, adds greatly to their certainty. p:iHo 
apparatus being set up in the cab’n of the ”ANT-2>” 
—the radio compass loop i$ seen ahead. 

DRAMATIC 
PROGRAM CAUSES 
ERRORS 

W HILE the ingenuity of 
pro'rran: directors is of 
great intcre.<^t when ap- 
])lied to current events in a realistic 
manner (Lhakospcarc did it on the 
stage), it nevertheless causes much mis¬ 
apprehension from listeners who hear 
hut a hit of it. Such a program, last 
(Continaed or pa fir 247) 


T he two great flying ships 
“Pan-American Clipper 
III”, eastbound, and the 
“Caledonia” of English Imperial Air¬ 
ways, westbound—on July (5 crossed the 
Atlantic simultaneously, preparing the 
course for commercial 1-day travel be¬ 
tween Europe and America, They 
passed, midway in flight, and exchanged 
radio greetings and weather informa¬ 
tion, while invisible to each other. Right, 
the “Clipper”, and an operator at the 
radio eejuipment; left, the “Caledonia”, 
and her radio equipment, more fully 
shown. 




rliotos llio Aeroiihmo {U>iut(»n) ;itnl Mata<nl's 
WirvU^:, l*t>., LUl. 
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THE "'RESONOSCOPE'" 

NEW ELECTRONIC DEVICE 
DETECTS "OFF-KEY" NOTES 


Singer testing pitch of her voice by observing wave¬ 
form on cathode-ray screen of resonoscope. 


Vocalists and Instrumentalists now have available an inex¬ 
pensive instrument that tar outstrips human skill in detecting 
deviations in the pitch of a musical note. 




ALLEN B. DuMONT 
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SOME OF THE USES OF THE 
NEW "ELECTRONIC 
MUSIC ROBOT" 

(1) Facilitates tuning reed and string 
instruments not only for fundamental 
notes but for all octaves. 

(2) Each instrument in a band may be 
tuned to produce new ensemble effects. 
|3) Singers may actually "see" and 
quickly correct errors in pitch. 

(4) Broadcast stations use this "robot” 
to quickly pitch musical groups. 

(5) Music teachers now may "demon¬ 
strate" a student's tone-quality and pitch. 


Underneath side of resonoscope chassis, showing 
master tuning forks and driving solenoids. 


A n ingenious electronic *‘robot** 
is now available which not only 
sounds the Simon-pure tone for 
guidance, but also checks a voice 
or musical instrument and indicates its 
pitch and its quality! In other words, 
the note under examination is made to 
write its own harmonics on the cathode- 
ray screen, in direct comparison with 
the pure note. The eye, far more criti¬ 
cally than the most musical of ears, 
determines the musical quality at a 
glance. 

OBTAINING HORIZONTAL- AND VERTICAL- 
SWEEP FREQUENCIES 
The "resonoscope,as this new elec¬ 
tronic instrument is called, is a develop¬ 
ment of the Allen B. DuMont Labora¬ 
tories. It comprises a special cathode- 
ray oscilloscope used in conjunction 
with a standard set of musical frequen¬ 
cies representing the 12 notes of the 
chromatic musical scale. These standard 
frequencies, produced by 12 electrically- 
driven tuning forks (see Fig. B), are 
utilized to synchronize a sawtooth oscil¬ 
lator in step with them. The oscillator 
is employed to provide a korlzontaU 
sweep frequency for the C.-R. tube. 

Meanwhile, a voltage amplifier is em¬ 
ployed to pick up the music of any sin¬ 
gle musical tone by means of a sensi¬ 
tive microphone. The amplifier output, 
which constitutes the verticaUsiveep fre¬ 
quency, is placed on the vertical plates 
of the cathode-ray tube. 

These horizontal- and vertical-sweep 
frequencies combine to provide a visual 
image of the waveform of the musical 
note under observation. See Fig. A. If 
that musical note is of the same "pitch” 
or frequency as the standard being 


used, or any harmonic of same, the 
waveform will appear to stand still on 
the screen. If the note is "flat” or lower 
in pitch than the horizontal-sweep 
standard, the \yaveform will appear to 
be moving to the left. If higher in pitch 
or "sharp,” it will move to the riyht. 
The speed with which the waveform 
moves across the screen is a direct in¬ 
dication of the extent to which the 
instrument or voice is off-pitch. 

OBTAINING FREQUENCY "STANDARDS" 

Any of the 12 standard frequencies 
in this new "robot” may be selected one 
at a time by the turn of the large con¬ 
trol knob on the front panel. The posi¬ 
tions are marked C, D, D^, and 

so-on. These 12 frequencies represent 
the 12 notes of the chromatic scale. 
Each setting of the control accom¬ 
modates all octaves of the particular 
note. The middle-octave notes appear as 
simple waveforms on the cathode-ray 
screen. The higher octaves appear as 
multiple waves, while lower octaves are 
simply portions of the waves. See Fig. 2. 

One of the special features of the cir¬ 
cuit of this oscilloscope is that the hori¬ 
zontal-sweep circuit is automatically 
changed in frequency to compensate for 
the change in frequency in going from 
one note to another. See Fig, 1. This 
allows the sweep circuit to be readily 
synchronized at all times by the stand¬ 
ard frequency of the tuning forks, and 
assures the observer that the number 
of waveforms on the screen is a direct 
indication of the octave to which he or 
she is playing or tuning. 

The frequencies of the standard 
(Contimted on page 245) 
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Fig. I, Tuning forks determine the horizontal-sweep-circuit frequencies. 




0 

NOTE OFF-KEY' 

NOTEO^-KEY 

NOTE Exactly 

f SLIGHTLY 

rSLIGHTLV 

in-key 

FLAT) 

SHARP) 



Fig, 2, The vocalist (or instrumentalist) provides vertical-Sweep-circuit fre¬ 
quencies by sinqing (or playing) into the microphone; which is connected 
through an amplifier to the "resonoscope," "Drifting" of the waveform left 
or right from a central position indicates, respectively, "flat" or "sharp," 
Radio-Craft editors have witnessed demonstrations of this amazing device 
which prove quite definitely that even professional singers and^ musicians 
seldom realize when they are off-key. In fact, other tests show, skilled instru¬ 
ment tuners may vary l/3-cycle from fundamental notes; but this new, 
uncanny, "electronic robot" is precise to about 0,002 per cent I 
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NEW "RESOLUTION TESTER" 
FOR CATHODE-RAY TUBES 

Here is a simplified descripfion of "the initial nucleus of the 
instrument which the Service Man of the future who intends 
to do television work will require." Its complicated pattern 
facilitates testing television receiving tubes. 


W. E. SHRAGE 
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O NE WHO GLANCES superficially 
over the column-full of patterns, 
Fip:. B, shown at right probably 
will not hesitate to assume that 
the sumiuer^s heat has caused the edi¬ 
tors to go "'haywire.” Nevertheless 
these illustrations do belong in Radio- 
Craft, The patterns concern every pro¬ 
gressive Service Man and amateur who 
in a few years hence intends to be as 
much up to date as he is today with 
modern principles of radio. 

’•A CIRCUIT FOR STUDYING KINESCOPE 
RESOLUTIONS” 

Those among us who are familiar 
with the operation of the Service Man’s 
cathode-ray oscilloscope will probably 
recognize some waveform designs as 



Fig. A. Front and rear views of the master-oscillator 
equipment used. 


those resembling somehow a number of 
the complex figures which, once in a 
while, appear on the screen of their 
“magic box”; especially when voltages 
having odd frequency relations are ap¬ 
plied to the terminals of the oscilloscope. 

But one glance at Figs. A and C, 
showing, respectively, a complicated 
block diagram, and the inside and out¬ 
side views of an obviously complicated 
master oscillator, will immediately ex¬ 
clude the thought that these patterns 
are the incidental product of work per¬ 
formed with a cathode-ray tube. 

Mr. C. E. Burnett (of RCA’s televi¬ 
sion laboratory), the originator of these 
patterns, and the designer of the master 
oscillator illustrated in Fig. A, calls it: 
“a circuit for studying Kinescope resolu¬ 
tions” which makes the issue by no 
means clearer. 

However, the same facts, when pie- 
sented in simplified language resolve 
themselves into something which, after 
all is not so very complicated; in fact 
it is not hard to foresee that a con- 
sideiably simplified form of this 
elaborate master-oscillator equipment 
will, in the near future grace the Serv¬ 
ice Man’s workbench just as the tube 
tester and cathode-ray oscilloscope do 
today! 

THE "FLYING SPOT’ HAS "STREAMLINE” 

SHAPE! 

Now here are the actual reasons for 
this odd experiment! Television en¬ 
gineers observed that Kinescope (a type 
of cathode-ray tube designed especially 
(Continued on page 252) 
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Fig. C. Block diagram of the "resolution tester" showing the various frequency relationships. 



Fig. B. Patterns obtained with tester {see Table I). 
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Fig. A. Note ’"cross-pointer" (course indicator) 
meter on instrument board. 


"AIR-TRACK" SYSTEM OF 
BLIND LANDING 

illllllllllllllllllllllllllllllllinMIllllllllllinilllllllilMliinillllllllllMIMIIIIIIIIIMlIllllllllllllllll^ CHARLES E. PLANCK 


T he familiar “curved beam*' 
radio safe landing system has been 
developed by the Washington In¬ 
stitute of Technology to the point where 
it is now ready for commercial use on 


any airport. Figure A is an action view 
of the system shown in Fig. K. (Figure 
B is a phantom diagram prepared by 
staff artist T. D. Pentz.) 

(Co}tthfiied ov jKrge 248) 



Fig, 6. Any deviation of the plane from the sloping "air track" while landing is instantly recorded oi the "cross-pointer" meter on instrument board. 
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THE AIRCRAFT-RADIO SERVICE MAN 

..Illtllllll .I. . N. H. LESSEM 


Most radio Service Men fail to realize the 
excellent business prospects that lie in "pri¬ 
vate" aviation—per the author's Table I. 



M illions of dollars have been spent and are being 
spent in developing aviation; radio facilities con¬ 
stitute one of the major factors in dependable aircraft 
operation that has received more than its share of financial 
backing. 

As a result, intensive work by “flying laboratories" and 
land crews connected with the larger transport companies 
has produced discoveries and equipment of great importance. 
Radio has greatly increased the dependability of commercial 
air travel, and the basic new developments of the large 
aviation companies are gradually being adapted to the needs 
of the private flyer. 

THE AIRCRAFT-RADIO SERVICE MAN 

At left is reproduced a suggestion, by Radio-Craft, that 
appears in colors on the cover of this month's issue, which 
portrays only one activity of the aircraft-radio Service Man. 
(See Table I—“Sources of Revenue for the Aviation-Radio 
Service Man"—for a more representative visualization of 
the subject.) 

We wish to point out at this time that, merely because the 
number of aviation-radio receivers in use is small compared 
with the number of home-radio sets, it should not be pre¬ 
supposed an excellent living cannot be made servicing avia¬ 
tion-radio equipment. In the first place it is almost a matter 
of life and death to maintain the radio equipment in perfect 
operation; regardless of the cost, within reasonable limits, 
this apparatus be kept in perfect shape, and therefore 

since the servicing demands are relatively limited it becomes 
evident that this type of radio servicing coutmavds con¬ 
siderably better prices. 

(ContiTiucd on page 230) 
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(guglielmo JHarconi 
1874 = 1937 


N ever before has the lifetime of 
a sing:le man been so identified 
with a change in the conditions of 
life on the glol)c, of which he was the 
most conspicuous creator, as that of 
Marconi, Five centuries since the dis¬ 
covery of printing have been required 
to spread its efficacy over the globe. The 
electric light had been known 50 years 
before Edison made it a commercial suc¬ 
cess; the steamboat had been demon¬ 
strated 250 years before Fulton found 
a backer for his dream. But the mathe¬ 
matical conception of radio waves had 
hardly been published before Marconi 
was horn; he was a growing boy, active 
in the study of science, when they were 
first definitely discovered. He was still 
young in years W'hen he converted their 
possibilities into demonstrable fact. On 
the anniversary of the organization of 
his company to exploit the invention of 
practical “wireless”—40 years to a day 
—he died. And his invention carried the 
news of his passing to discoverers 
seated on the Pole, to nomads in the 


desert, to ships on remote seas, to avia¬ 
tors flying above the clouds, and into a 
myriad homes in every city in the land. 
The monument of Guglielmo Marconi, 
for all time, is the “ether” vibrant about 
us—even within us—with the messages 
of all humanity. 

Of the man\s personality, little need 
be said: he was modest, self-effacing in 
his work; maintaining the spirit of sci¬ 
entific inquiry until his last moments. 
The first and most characteristic 
thought in his mind, as triumphs and 
honors were showered upon him, was 
that he was able to make his genius 
helpful to others, as no other man had 
done upon so wide a scale. His inter¬ 
nationalism was joined with a pride in 
his country, which had initiated modern 
science with Galileo, and for whom he 
could speak with a voice that was heard 
and inspired confidence throughout the 
inhabited globe. 

The Father of Radio has ended his 
share of the great work. But, as Pupin 
said, a quarter of a century ago: “Mar¬ 



1Mk»u> Wide World via the Macmillan Co, 
The late Guglielmo Marconi, "Father of Radio 
who died of a heart attack at hli Rome estate 
early Tuesday morning July 20th, 1937 at the age 
of 63. The entire world mourns his loss. 


coni could die, and wireless development 
would inevitably and continuously con¬ 
tinue. His work lives on and grows, 
whether he lives or not. And that means 
that his work is immortal. His genius 
gave the idea to the world; and the fur¬ 
ther perfecting of his idea needs no 
genius.” 


9 








anTinttcockpTtommu:!^ NEW U. S. COAST GUARD 

Guard answer distress calls. AVIATION RADIO 


......mill.mm.mi.... 


O NE OF THE NEWEST additions to the radio equip¬ 
ment of the U.S. Coast Guard airplanes is the installa¬ 
tion here illustrated of the equipment aboard the 
amphibian “Dolphin” of the Coast Guard base at Floyd 
Bennett Airport, 


This equipment resolves itself into 2 major divisions. 
One is the “homing device” or direct ion-finding loop antenva 
which may be rotated, by the radio operator, by remote 
control. In emergencies where minutes are precious this 
(Coyt.tinjted on page 234) 
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Fig. A. Four of 6 new tubes described in this article are illustrated. 


PART II 


NEW TUBES 

FOR THE 

RADIO EXPERIMENTER 

All the tubes described this month, oddly 
enough, are amplifiers. Filament voltage 
range is from 2 V, to 25. One of the most • 
interesting developments is the use of sup- 
pressor grids, in place of deflector plates, 
in a beam power tube. 

itiniiniiiiMiiniiiiiiiiiMrMiiMiiMiJiiiiMiiiiiiiiiiiiiiitiiiMi^ R. D. WASHBURNE 


L ast month we told you about 
the types 6C8G, 6W5G, 6G5/6H5t 
^ 6T5, 2-RA-6 and WL-461 tubes. 
This month we add to the list the 
following types: 6V6, 6J5, 6Y6G, 6V6G, 
1G5A, and 25L6G. Next month we'll 
have some more tube types to discuss 
with you but at the moment let us see 
what sort of devices have most re¬ 
cently been added to the “electronic 
family." 

AMPLIFIERS 

6V6 Unipotential-Cathode Tetrode 
Power Amplifier. The 6V6 and 6V6G 
(the latter is described elsewhere in this 
article) tubes were designed by one com¬ 
pany primarily for use in the output 
stage of auto-radio receivers. Both have 
similar characteristics, the chief ad¬ 
vantages being (1) use of the beam 
principle introduced first in the 6L6 
and (2) a relatively low heater drain 
of only 450 milliamperes. Its features 
permit high output power to be realized 
in the automobile-type radio receiver 
without any appreciable increase in the 
drain from the storage battery. In fact, 
some manufacturers of deluxe auto sets 
are using two 6V6G tubes in push-pull 
in the output stage of their receivers. 
(See Fig. lA.) 

The 6V6 is similar to the 6F6 in size 
(and the 6V6G compares with the 
6F6G and 42 in size and general appear¬ 
ance), 

(Data courtesy Raytheon) 


6J5 Detector and Amplifier Triode, 
Except for its higher transconductance 
this tube is similar to the type 6C5 tube. 
More detailed data follow. See Fig. IB. 


The 6J5 is a new addition to the line 
of metal receiving tubes. This new tube, 
a detector-amplifier triode, has an ex¬ 
ceptionally high value of transconduct¬ 
ance—2,600 micromhos. The other char¬ 
acteristics of the tube are similar to 
those of the 6C5, Because of the high 
transconductance of the 6J5, the tube 
makes an excellent oscillator for super¬ 
heterodyne receivers. The high trans¬ 
conductance also gives the tube advan¬ 
tages for use as the frequency-control 
tube in A.F.C. circuits. 


Characteristics 


Heater voltage (A.C. or 

6.3 V. 

D.C.) 

Heater current 

0.3-A. 

Direct interelectrode 
capacities’ 

(approx.) —grid-plate 

3.4 mmf. 

grid-cathode 

3.4 mmf. 

plate-cathode 

3.6 mmf. 

*With shell connected to 

cathode. 

As Class A’ Amplifier 

Plate voltage (max.) 

250 V. 

Control-grid voltage 

-8 V. 

Plate current 

9 ma. 

Plate resistance 

7,700 ohms 

Amplification factor 

20 

Transconductance 

2,600 mmhos. 


(Data courtesy RCA Radiotron) 


6Y6G Heater-Type Tetrode Power 
Amplifier. The usual A.C. radio re¬ 
ceiver operates with fairly high plate 
voltages. The A.C.-D.C. receivers oper¬ 
ate at considerably lower voltages. The 
recent introduction of 2 tubes, the 
25B6G and 25L6, for A.C.-D.C. receiv¬ 
ers has made possible receivers giving 
approximately 2 W. output at about the 
same cost as the previous A.C.-D.C. re¬ 
ceivers which gave about 0.9-\V. output. 


The 2 W. A.C.-D.C. receivers are 
thus giving about the same perform¬ 
ance as the small A.C, receivers using 
a 42-type output tube with about 220 V, 
available for plate and bias voltages. 
It would be necessary, using conven¬ 
tional tubes, to increase the cost of the 
small A.C. receivers considerably to 
make them give appreciably better per¬ 
formance than the 2 W. output A.C.- 
D.C. receivers. 

The performance of the small A.C, 
receivers may be improved in economy 
as well as power output by using an 
output tube similar to the 25B6G or 
25L6 at lower voltages and larger cur¬ 
rents than would be the case with the 
42-type output tube. 

The 6Y6G lube is being introduced 
to fill the need for an output tube 
which will give even more output at 135 
V. on the plate and screen-grid than 
the type 42 with 250 V. on plate and 
screen-grid. The high mutual conduct¬ 
ance of the 6Y6G results in a fairly 
low input voltage requirement for full 
power output, and permits some de¬ 
generation to be used where desired. 
See Fig. 1C. 




Heater voltage (A.C. or 


D.C.) 

6.3 

V. 

Heater current 

1.25 

A. 

Plate voltage (max.) 

135 

V. 

Screen-grid voltage 



(max.) 

135 

V. 

As Class A* Amplifier 



Plate voltage 

135 

V. 

Screen-grid voltage 

135 

V. 

Control-grid bias 

-13.5 

V. 


Tran sconductance 
No-signal plate current 


7,000 mmhos. 
58 ma. 


(Continued on page 240) 




« 









Fig. I. The tube symbols and socket connections of the entire group of 6 new tubes are given. 
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NEW SET TESTER 
FEATURES LOW-OHM SCALE 

* This instrument will measure resistance as low as 0.01-ohm 
and with comparatively little current drain. It also has other 
interesting features you should know about. 

" B. O. BURLINGAME IIIIHIIllllllllllllllllllllJIIIIIIIIIIJIHIIllllllinillllllJJIIIIIIIIIIlinillllllllJIIIIIIIIIIII^ 

high-accuracy, solid forged steel magnet, and real sapphire 
bearings is critically designed, adequately to meet the severe 
demands of portable service and the maintenance of high 
accuracy over a long period of time. A high ratio of normal 
to overload capacity is provided to minimize the possibilities 
of accidental damage in this very sensitive instrument. 
Sensitivity: 1,000 ohms/volt. 

Any of the 20 ranges is chosen with an indexed selector 
switch. A “zero-ohms” adjuster is provided. Ranges: 0/7/ 
140/350/1,400 V., D.C.; 0/7/140/350/1,400 V., A.C.; 4 
output-meter ranges; and, 0/200/2,000/20,000 ohms. 

IMPORTANCE OF THE LOW-OHM RANGE 

The 200-ohm range of the ohmmeter is of especial interest 
to the Service Man and electrical trouble shooter as many 
difficulties are experienced in circuits of such low resistance 
that the problem will not yield to ordinary types of oh di¬ 
meters wherein the low end of the scale is badly cramped. 

One-half of the scale of this instrument is used to rea<l 
from 0 to 3.5 ohms, with the first division reading 0.1-ohm. 
It is very ea.sy to read resistance values to an accuracy of 
0.01-ohm as the divisions are large and clear. It is recom¬ 
mended that resistance values over 10 ohms be read on the 
(Continued on page 244) 


^ m COMPACT, businesslike set-tester with a clean, “pro- 
/% fessional” appearance has been designed to mcKJt the 
modern recjuirements of fast, convenient, accurate 
test procedure on all types of radio receivers, P.A. 
and theatre amplifiers, television receivers and industrial 
vacuum-tube devices. 

The new 5-in.-square meter with long-scale, dead-beat, 



ftg. I. Circuit diagram of the new tester illustrated above. 





O (gl 

1-lNCH TUBE 

VISIBILITY FACTOR- 8.35 

effective area*- .52s«.im 

PATTERN HEIGHT »- .79-lM. 

( » DOTTED LINES) 

2-INCH TUBE 

VISIBILITY FACTOR-33.2 

EFFECTIVE AREA *-2.07sQ.iiiV 

PATTERN HEIGHT*-1.44 inS. 

DOTTED LINES) 


0 


3-INCH tube 

VISIBILITY FACTOR-74.656 

EFFECTIVE AREA 4.666s».ims 

PATTERN HEIGHT 2.16 IMS. 



WHAT SIZE OSCILLOSCOPE? 

What with 3 sixes of cathode-ray tubes being used m oscillo¬ 
scopes, the question is—which one to choose? The facts 
are in this article. 

G. M. BUCHARD niiiuimuiiiiMiiiiiiiiiiiiiiiiiiiiinimiiiUiiiii:i;mmi:nimiinmiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiii;i;i 


O scilloscope equipment for 
service work ha.s now become fair¬ 
ly w’ell standardized into 3 distinct 
sizes. These are—(1) oscilloscopes hav¬ 
ing tubes with 1-in. screen; and large- 
size equipment with tubes of (2) 2-in., 
or (3) 3-in. screen size. 

Similarity. It is well at this point to 
consider the actual construction of the 
instrument and lay aside for the mo¬ 
ment the matter of tube size. 

Regardless of tube size the complete 
oscilloscope con¬ 
tains at least the 
following elements: 

(1) Vertical ampli¬ 
fier, (2) Horizontal 
amplifier, (3) Lin¬ 
ear time sweep, (4) 

Spot and focus con¬ 
trols, (5) Adequate 
pow'cr supply. 

Now notice that 
regardless of tube 
size the oscilloscope 
in.strument must 
have the above 5 
features. In fact, 


with the exception of power supply the 
3 sizes of oscilloscopes are almost iden¬ 
tical in construction insofar as features 
1, 2, 3 and 4 are concerned. 

It is true that a certain amount of 
economy in power supply is possible 
w'hen the oscilloscope is designed for 
the 1-in. tube (as compared to 3-in. 
tube), however it can readily be seen 
that this economy is of a minor order 
(Contmued on page 243) 
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Fig. A, A typical condenser analyzer using a bridge-balance circuit. 


I N THE SERVICE industry, as well as in many other 
lines of engineering, there has been great advancement 
in the tools employed. It was only some 10 years ago that 
the cathode-ray oscilloscope was more or less a luxury 
and only to be found in the exceptionally-equipped laboratory. 
Today, however, many wide-awake Service Men employ this 
method of analysis which, in many cases, saves time and is 
capable of rendering a real service in the precise analysis 
of receiver performance, 

A few years ago, most Service Men had little more than 
a speaking acquaintance with vacuum-tube voltmeters, but 
in recent years this apparatus has become an almost every¬ 
day piece of test equipment. New types of testing apparatus 
are appearing on the market almost every month, with the 
result that some of the less-informed are in a quandary as 
to what pieces of service equipment (1) are most valuable 
from the standpoint of customer satisfaction and what pieces 
of equipment (2) are capable of producing real income from 
the standpoint of time saved. 

It is not within the scope of this article to go into a de¬ 
tailed analysis regarding the uses of all the various pieces 
of equipment which the modern Service Man could employ 
to advantage if his finances were ample. However, it is the 
purpose of this article to discuss some of the complexities of 
modern radio receivers and the test equipment best adapted 
to render customer service at reasonable cost, and to point 
out various types of apparatus which will produce a return 



Fig. J. Analysis of resonance curves of a set obtained on an oscilloscope. 


IMPORTANCE OF 

MODERN TEST . 
EQUIPMENT 

In this pithy article Mr. Browning (remember? 

—the famous "Browning-Dralce" receiver?) ' 
relegates "screwdriver and plier" radio re- ^ 
pair men to the discard, and shows WHY ^ 
modern test equipment and procedure are 
essential. 

GLENN H. BROWNING 

......inn.. 

more than comparable with the cost of the equipment— 
provided the the volume of business is sufficient. 

In a recent radio service class the winter, as a part of the 
examination, asked each member of the class what equip¬ 
ment he deemed absolutely essential for the servicing of 
mcdcrn radio receivers. Naturally, a good volt-ohmmeter of 
wide range was the first selection. The second selection was 
almost a toss-up between an all-ivave sigyutl generator and ^ 
a tithe tester. The next choice was a device for testing 
accurately the condition of condensers. The 'writer certainly 
agrees that no modern service '\\’ork can be done without the 
aid of the first 3 pieces of equipment. Consequently, we will 
pass on to other, more specified equipment. 

USES OF THE CONDENSER ANALYZER 

It is generally agreed that condensers cause as many 
service calls as any other single component part entering 
into the radio set, though resistors will run a close second. 
Consequently, a good condenser analifzer will save the 
Service Man a great deal of time and trouble. Many make 
the practice of testing all the condensers in the radio receiver 
to determine their condition, for as most work is guaranteed, 
this may save a return call at the expense of the Service Man, 

Paper condensers of small capacity have a somewhat 
prevalent fault of becoming open-circuited, though actual * 
breakdowns are far from unknown. Electrolytic condensers, 
on the other hand, either fail or increase in power factor to 
such an extent that their filtering efficiency is impaired. 
Intermittent reception in the radio receiver, which is the 
general bugaboo, is usually due to paper or electrolytic con¬ 
densers becoming intermittently open, 

A bridge analyzer, such as the one manufactured by the 
Tobe Deutschmann Corp., is a typical condenser analyzer • 
which gives a rather complete analysis of the condition of the 
condensers, for not only does it check the leakage of elec¬ 
trolytic and paper condensers at operating voltages ranging 
from 50 to 550, but also measures their power factors and 
capacity by means of a suitable bridge network. Intermittent 
condensers may readily be determined by obtaining a bridge 
balance and manipulating leads, whereupon an intermittent 
condenser will cause the electron-ray tube or “eye'^ used as < 
a null indicator, to give a definite indication of such defect. 
Practically every Service Man will find such a device for 
obtaining the complete characteristics of condensers a time 
saver and a financial asset to his business. 

USES OF THE FREE POINT TESTER 

Free pohit tcstei's (which permit making tests of any two 
tube elements) are many times a great convenience, especially ^ 
where work is being done at the customer's residence, which 
is, by the way, not recommended as general procedure when 
any major troubles are involved. Even in the shop, however, 
the free point tester in many cases will weed out defective 
tubes wffiich no tube tester is able to definitely indicate. 

By means of free point testers, plate, cathode, and other 
currents may be measured and, consequently, biases cal- 
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culated on resistance-coupled amplifier tubes, etc. When free 
point testers are used in conjunction with the radio- 
freciuency amplifier or intermediate-frequency amplifier, 
erroneous indications may result due to the fact that the 
capacity introduced in the cord leading from the tube socket 
to the free point tester may start spurious oscillations in 
tuned circuits and thus the currents at which the tubes 
actually operate will differ markedly from the normal values. 

In receivers having automatic volume control it is some¬ 
times essential to measure the bias on the various R.F. and 
I.F. tubes which are being controlled. Poor quality in a 
radio receiver will often result from some part of the auto¬ 
matic volume control circuit being inoperative. The witer 
has known of cases where the automatic bias, although ob¬ 
tained satisfactorily in the diode detector tube (when 
measured across the timing condenser) was not delivered 
to an I.F. amplifier tube, causing faulty operation of the 
receiver. 

USES OF THE INFINITE-RESISTANCE D.C. VOLTMETER 

Recently there has been introduced on the market by the 
Hickok Company an infinite^i'esistance D.C, voltmeter which 
seems to answer a long-felt need, for by its means the D.C. 
bias on any tube can be readily determined without intro¬ 
ducing resistance in the circuit which would materially vary 
the bias and thus the operating conditions. 

The potentiometcr^iype infinite-resistance voltmeter oper¬ 
ates on a well-known principle of obtaining a balance be¬ 
tween two voltages, one the voltage developed in the appa¬ 
ratus itself, and the other the unknown voltage. After the 
2 voltages have been adjusted so as to be equal (this adjust¬ 
ment is made by means of a balancing system), the un¬ 
known voltage is measured by actually placing a voltmeter 
across the balancing voltage developed in the apparatus itself. 

This may sound somewhat complicated but in actual prac¬ 
tice it is very simple, for the leads to the voltmeter are 
placed across the unknown D.C. voltage and a knob is ad¬ 
justed until a meter reads zero, whereupon a button is 
pressed which throws the voltmeter into the circuit and the 
unknown voltage is read directly from this meter. The A.V.C. 
voltages may thus be measured (on each tube controlled) 
with various inputs from the signal generator. The actual 
bias on resistance-coupled amplifiers may be determined 
with accuracy. A faulty bias resistance, of course, may cause 
distortion. It may be necessary to unsolder one end of this 
resistor to measure its value accurately with a volt-ohm- 
meter since an electrolytic condenser is usually connected in 
parallel which will have some leakage, and this leakage may 
be sufficient to give incorrect resistance values. By means 
of a very high-resistance voltmeter these biases may be 
measured directly. Of course it probably will be necessary 
to disconnect the condensers for test purposes anyway, so 
that the above argument for a high-resistance voltmeter as 
a time-saving device does not always hold true. 

USES OF THE VACUUM-TUBE VOLTMETER 

In receivers embodying automatic frequency control, it 
is almost essential to have an infinite-resistance voltmeter or 
a vacuum-tube voltmeter which will measure D.C. voltages, 
as well as A.C,, in order to align the tuned circuit of the 
discriminator with sufficient accuracy. This adjustment in 
most receivers is extremely critical and it is necessary, after 
aligning the I.F. amplifier by means of a signal generator 
and an output meter, to accurately set the tuned circuit 
which is an input into the diode plates. This circuit should 
be so adjusted that the voltage appearing across the 2 
resistors connected in the cathode circuits of the diodes will 
be equal; otherwise the A.F.C. discriminator circuit will not 
function as it should. 

While we are on the subject of vacuum-tube voltmeters, 
it might be pointed out that there are good, bad, and in- 
diffei'ent types on the market, and a considerable amount of 
discrimination should be exercised by the Service Man in 
purchasing this equipment. The Service Man can readily 
check up to see whether a vacuum-tube voltmeter is suitable 
for general work by the following procedure: If the vacuum 
tube voltmeter measures both D.C. and A.C., it should be able 
to measure the voltage of, for instance, an ordinary drycell, 
and give the correct value (1.5 V.) with a resistance of 2 
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Fig. B. Representative type of infinite-resistance, bridge-circuit voltmeter. 


or 3 megohms in series with the drycell. When used on A.C., 
it should have a sufficiently high resistance so that it may 
be placed across oscillator circuits without stopping oscilla¬ 
tion. It should have an input capacity at least as low as 25 
mmf., and preferably much lower. 

It would be very advantageous if a reasonably-priced 
vacuum-tube voltmeter could be built for the Service Man 
which would be sufficiently sensitive so that by placing the 
prod near to but not touching the oscillatory circuit in a 
superheterodyne, a reasonable meter reading could be ob¬ 
tained. By means of this instrument the oscillations could 
be checked in a superheterodyne without de-tuning the cir¬ 
cuit to any appreciable extent. 

Many times it is difficult to determine the trouble in a 
sui)erheterodyne where the oscillatory circuit has either 
developed a high-i*esistance connection or has been shorted, 
causing the oscillations to cease. Of course by carefully 
checking the circuits with a volt-ohmnieter (using the low- 
ohm scale) the resistance of the oscillator coil can usually 
be detected on the broadcast and some of the short-wave 
bands on an all-wave superheterodyne. However, when a 
short occurs in the very-high frequency oscillator coils, this 
condition is difficult to detect since the normal resistance of 
these coils is extremely low. Superheterodynes which use a 
6A7, 6A8, etc., sometimes refuse to oscillate in specific 
regions of the bands, causing the receiver to ‘‘go dead’’ 
throughout these regions. Tube tests do not in general in¬ 
dicate that the tube is defective. However, replacing the 
faulty tube with another usually remedies the trouble. For 
these reasons a quick method of checking oscillations through 
all bands is certainly a time saver. 


USES OF THE CATHODE-RAY OSCILLOSCOPE 

The cathode-ray oscilloscope, especially one of those con¬ 
taining a frequency-modulated signal generator as an in¬ 
tegral part of the apparatus, is desirable if the clientele 
served by the Service Man is of a very high-grade type that 
is willing to pay for meticulous alignment of their high- 
fidelity receivers. This applies particularly to sets having 
band-pass I.F. transformers. Of course the cathode-ray 
oscilloscope can be, and is, used as a very handy tool around 
the service laboratory and the ownership of such an instru¬ 
ment places the Service Man in a favorable position as 
regards customer acceptance. 

USES OF THE SIGNAL GENERATOR 

There are many customers who could be very readily sold 
the idea of having their high-priced sets checked frequently 
for alignment, quality, etc. Checking for quality throughout 
the receiver and loudspeaker requires elaborate equipment. 
In fact, an automatic recording device has only recently been 
placed on the market. This device puts into the radio re¬ 
ceiver a signal which is modulated at various audio fre¬ 
quencies, and records automatically on a chart the sound 
pressure delivered from the loudspeaker at these audio 
^•equencies. Undoubtedly future signal generators designed 
and manufactured for the Service Man will have their signal 
modulated not only by a fixed 400-cycle note, but will be 
so designed that the carrier from the signal generator may 
be modulated by various frequencies over the complete 
(Continued on page 253) 
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Fig. A. The Boat Radio Set and (Inset) relationship of loop to scale. 


L OOP-ANTENNA building is a matter of trial and 
error. We have used a very small one for general broad¬ 
cast—one which works very well. Some builders may 
prefer to experiment somewhat before deciding upon 
definite jobs for service—but we shall describe the construc¬ 
tion of the one shown in Figs. A, 1 and 2, with the comment 
that it will do a very good job as a direction finder, 

LOOP CONSTRUCTION DETAILS 

Secure 2 ordinary embroidery hoops, one about 8 ins, and 
one about 7V> ins. in dia. To the larger, securely affix a phone 
plug. Around the entire rim of the smaller one, drill a series 
of size No, 27 holes V^-in. apart. Insert small, round matches 
in these holes, with an inch or so of each match protruding 
outwardly, and then stagger-wind about 50 ft, of No. 24 
D.S.C. wire around the loop—working back and forth be¬ 
tween the sticks (as shown in Fig, 2) and in one direction 
until the winding is completed. Cut off the ends of the 
matches so that the smaller loop will fit tightly into the 
larger, tie the 2 hoops securely together, connect the leads 
to the phone plug. 

See that the jack on the lift cover (described in Part I of 
this article) is connected to the input control-grid—ground 
binding posts. Plug in the loop and tune in a signal some¬ 
where around 1,400 kc. using the tuning dial control. Vary 
the setting of the auxiliary loop trimmer and note whether 
or not resonance for the R.F, circuit is obtained and where 
it is obtained. If not enough capacity is had to tune the 
loop circuit to resonance with the signal, add wire to the 
loop itself until a “hit” is made with the trimmer set for 
approximately minimum setting. If too much capacity is 
indicated—then reduce the number of turns until a proper 
condition obtains. 

Now tune to a 550 kc, signal. Nearly maximum trimmer 
capacity should be required for resonance here. If the tuning 
will NOT go up to resonance—^your trimmer is too small, 
and a larger capacity will be required. Much depends, of 
course, upon loopsize and number of turns. 

OBTAINING DIRECTIONAL OPERATION 

With the loop built and found tunable to broadcast band 
limits, tape it securely together and give it a couple coats 
of protective lacquer. Try it out on weak signals. 

When pointed directly ut such signals—that is, emhoisc — 
the broadcast signal will come in at maximum level. With 
the loop broadside to the signals, the signal level should be 
noticeably less, at times inaudible and unreadable on the 
6E5 “eye”. Even on strong locals—loop turning should afford 
a definite point of maximum and minimum reading on the 
tuning “eye”—with the point of minimum pick-up being the 
more easily and accurately defined. 

Build a loop for the long-wave band— making it somewhat 
larger in size and of such inductance that with available 
trimmer capacity input resonance with the detector circuit 
is obtained. Sometimes it is good policy—and easy construc¬ 
tion—to simply work out a job with a minimum number of 


HOW TO MAKE 

"the SEAFARER" 

LOOP-TYPE 
BOAT RADIO SET 

Part I described the construction of this ma¬ 
rine direction-finder and broadcast set. Here 
are the loop details and operating data. 

PART II JlllllllllllllllMllllJlIIIJIIIIIJIi RAYMOND P. ADAMS 


turns and load it up to high-frequency resonance with the 
trimmer at zero setting by means of fixed capacities bridged 
across it. Build a loop for the selected short-wave band or 
bands*—or, if you prefer, add antenna coils for these bands 
and a chassis binding post to which an antenna may be 
connected. 

(Coixtinucd on page 240) 
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Fig. t. Details of how the direction-finding loop antenna operates. 
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Fig. 2. Detailed specifications on the construction of the loop. 
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BUILD THIS 

"OPTIMUM TEST" 
TUBE CHECKER 


Service Men—A pioneer in fhe design and construction of 
radio test equipment tells you how to make an ultra-modern 
tube, resistance and capacity tester at low cost. 


MILTON REINER 


....... 



Fig. B. Underside view of the tube checker. 


T he most important instrument 
for the radio dealer and one of the 
most important for the Service Man 
is a Tube Tester. The design and con¬ 
struction details of an improved type 
will be described and illustrated, in¬ 
cidentally, the same components are 
utilized to make several types of tests 
other than those of tubes. 

This tube tester (which incidentally is 
commercially available as the Depend¬ 
able model 306 instrument) has finally 
passed with flying colors all require¬ 
ments for an '‘optimum” (best all- 
around) test unit that would quickly 
and accurately test all the present-day 
tubes; and in addition provide for forth¬ 
coming types! The same unit also 
makes rei^isUmce and capacity tests!! 

The general appearance of the com¬ 
pleted device, in a counter-type case, 
is shown in Fig. A (underside. Fig. B); 
the wiring diagram is given in Fig. 1. 
(Continued on page 242) 



Fig. A. The "optimum-test" tube checker. 


Table I 

FEATURES OF THE 
"OPTIMUM-TEST" TUBE CHECKER 

(1) Accuracy (circuit error is held to 
optimum value). 

(2) Protection against obsolescence. 

(3) Ability to test all tubes ( mission 
test; and improved type of hot 
interelement short and leakage 
tests). 

(4) Optimum-quality parts. 

(5) Simplicity of operation. 

(6) Low cost ($18). 

(7) Ohmmeter ranges [low-ohms: 
0/10,000 ohms; high-ohms scale: 
O/l meg.), 

(8) Capacity-meter rartges (O.OOI-mf. 
to 10 mf.). 


BUSINESS-LIKE 
"SILENT" SERVICING 


"Let the customer see you work, but 
don t let him hear you!" is the advice 
of Mr. J. P. Kennedy, who introduced 
himself to RADIO-CRAFT readers In 
September 1931 as a business-getting 
Service Man. 


..."""".................I........J. P. KENNEDY 


B ack when the daily papers car¬ 
ried radio circuits and you could 
buy all the parts at a “dime store,” 
whistles, howls, snaps, and buzzes dis¬ 
closed many of the ordinary faults of 
a radio receiver. Several million people 
became extremely clever in analyzing 
radio trouble by ear—and repairing 
radio sets with a screw-driver. Service 
Men found it hard to command “respect¬ 
able” service fees. 


MODERN "SILENT SERVICING" TECHNIQUE 

As circuits became more complex, and 
test instruments were designed to probe 
the mysteries of automatic volume con¬ 
trol, band expansion circuits, dual I.F. 
channels and phase inversion systems, 
customers still recalled their old famil¬ 
iarity with the noises emanating from 
the speaker and protested against rea¬ 
sonable service fees. 


Now instrument manufacturers have 
eliminated the last psychological bar¬ 
rier to good service fees. With an 
oscilloscope and frequency modulator or 
“wobbulator”, a good signal generatoi*. 
and a multirange volt-ohm-milliam- 
meter, every circuit of a receiver may 
he analyzed without a sound emanating 
from the loudspeaker! These instru¬ 
ments, plus a good tube tester, will 
(Couiumed on page 251) 



Oscilloscope wobbulator. 


Signal generator. 


CATHODE-RAY 

TUBE 



20,000-ohms/VO It meter. 



Tube checker. 
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BIGGER SERVICE PROFITS 
FROM BETTER TOOLS I 

Locating and correcting radio receiver faults in the minimum 
amount of time results in proportionately increased profits. 
The author describes in detail the manner in which proper 
servicing technique and tools make this result possible. 

O. J. MORELOCK 
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Fig. A. A high-grade set analyzer designed against 
obsolescence. Note the replaceable selector block. 
Bljilt-in current jacks automatically place the in¬ 
strument in series with any tube element. The excep¬ 
tional usefulness of the acries^eonnected rneter is 
discussed by Mr. Morelock in detail. 



Fig. B. The totaUrmiasion method of testing tubes, 
used in this specially-designed tube tester, is recom¬ 
mended by R.M.A. as the most economical, flexible 
and best method of testing tubes. 


I N THE RADIO repair business, irre¬ 
spective of the individual or com¬ 
pany, the profits accrued or the 
salaries paid depend on the number 
of sets correctly repaired that leave the 
service bench for delivery each day. 

Salaries and profits are a direct, in¬ 
terest in any business, especially in serv¬ 
ice work and, therefore, an increase in 
turnover of receivers is vital to any 
radio repair man. Of course, in attempt¬ 
ing to increase the turnover, no change 
in quality of repair work is suggested, 
as this must be kept of the first class in 
order to continue a satisfactory busi¬ 
ness. From the standpoint of turnover, 
what factors govern the Service Man's 
ability to accomplish an increase? 

There are, generally speaking, 2 fac¬ 
tors: (1) a simplified procedure for 
locating the trouble and correcting it 
in the minimum elapsed time; and, 
(2) the use of simplified and accurate 
service tools of known quality and de¬ 
pendability, 

2 SERVICING PROCEDURES 

As to procedure in locating trouble 
2 methods appear best from the stand¬ 
point of quick results, preference being 
entirely open to argument in each case. 

(1) Stage Analysis. The first of these 
is the locating of the defective stage 
by making use of an oscillator and a 
vacuiun-tube voltmeter or, possibly an 
output meter. This procedure calls for 
measurement of “gain” (amplification), 
working through the receiver stage by 
stage, from antenna to speaker. This 
can be carried out with an oscillator and 
a vacuum-tube voltmeter, of low-input- 
capacity design, making connections to 
the grid caps of the tubes all the way 
through to the Ist-detector and carried 


on through the receiver by connecting 
under the chassis to the socket grid 
terminals. Location of a defective stage 
or one supplying incorrect gain calls 
for a further examination of the tube 
and component parts in the circuit sur¬ 
rounding that tube. 

(2) Free-Reference Analysis. The 
other general method, involves analyzer 
or “point-to-point” (“free point”) meas¬ 
urement. Voltages and currents at each 
tube socket followed by resistance read¬ 
ings where incorrect potentials or 
currents appear, will segregate the 
defective part. There are other methods 
employed by some Service Men or or¬ 
ganizations, but these are, in general, 
modifications of these two procedures 
and may be classed under one or the 
other. 

There is no argument more strongly 
in favor of the Service Man than the 
use of simple, direct-reading, compact 
service instruments. A multiplicity of 
gadgets on test units is not only condu¬ 
cive to confusion but often causes in¬ 
correct interpretation of readings, and 
considerable delay. Many such “gadget 
units" appear spasmodically on the 
market to attract attention in advertise¬ 
ments, but if purchased are usually 
found to be confusing or of no value. 
The money used in construction of test 
units should be concentrated on the 
basic needs for accuracy, dependability 
through all kinds of weather and work¬ 
ing conditions, durability and avoidance 
of obsolescence instead of on useless 
controls and devices. What then should 
Service Men look for in each test in¬ 
strument needed for direct receiver 
analysis? 

(Continued on page 228) 
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NEW CIRCUITS 

IN MODERN 
RADIO RECEIVERS 

The details of the modern radio receiver cir¬ 
cuits that make them "different" from pre¬ 
vious designs are illustrated and described 
by a well-known technician. 

Watch for this department as an exclusive 
feature in forthcominu issues of RADIO¬ 
CRAFT. 


F. L SPRAYBERRY 
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No. I 


(1) Improved Transrectification. 

Zenith ( haissis No. 5521. Zenith has used the circuit of Fig. 
lA in many late models to improve Ist-detector action at 
high signal levels where the A.V.C. tends to bias the con¬ 
verter tube near cut-off. 

A lead is brought from the control-grid end of the oscilla¬ 
tor coil to the converter signal-grid lead, around which it 
IS wrapped thus coupling the oscillator signal into the signal 
control-grid. On high bias values where the signal control- 
grid is near the cut-off point, the oscillator shifts the control- 
grid’s operating point closer to the region on the grid- 
voltage—plate-current curve which produces detection. 

(2) Separate Discriminator 2nd-Detector Circuit. 

Fairhanks-.Morse 12A Cha.ssis, As per Fig. IB, the last 

I.F. primary is coupled to 2 secondaries, and each in turn 
is connected to diodes. One actuates the A.F.C. discriminator 
while the other acts as a conventional detector. The benefit 
of this arrangement lies in the resulting circuit simplification. 

(3) Self-Inverter Circuit. 

Philco Models 38-1, 38-5 Code 121. Philco has found a 
practical way around using a phase-inverter tube which 
adds no gain to the amplifier. The result is shown in Fig, iC. 
To one screen-grid is added a small load resistor (57) and 
a signal-coupling capacity to me control-grid of the other 
push-pull tube. Opeiating as an amplifier, but having no 
gain the screen-grid duplicates the control-grid voltage of 
the tube in which they both are, in reverse phase, and feeds 
this voltage to the control-grid of the other tube. 

In this way, a signal is fed to only one grid of the push- 
pull tube and this tube feeds the other push-pull tube; thus, 
the need for an extra phase-inverter is eliminated. 

(I) Tuning-Indicator Sensitivity Adjustment. 

General Electric Models E-t»l and E-95. The General Elec¬ 
tric models E-91 and E-95, Fig. ID, have 2 A.V.C. levels, 
one high level for the K.F. amplifier and a lower level for 
the converter and I.F. amplifier. For the 2 high-frequency 
bands, where DX of low signal intensity is most likely, the 
colorama tuning sensitivity is fixed at maximum by the 2 
connected lugs at the bottom of band switch Sw.2. For the 
broadcast band, where much higher signal intensities are 
available, as a rule switch Sw.4 provides a choice of lowering 
the colorama sensitivity corresponding to the lower level 
A.V.C. supplied to the converter and 1st I.F. tubes, or using 
it on maximum as usual. This provides more selective tuning, 
while the A.V.C. voltages are undisturbed. 

(5) Novel A.V.C. Signal Delay. 

Philco Model 38-3. One diode plate of the 6Q7G 2nd-de- 
tector—1st audio amplifier (Fig. IE) is used without bias 
for signal rectification, Avhile the other diode is used to 
supply 2 separate A.V.C. voltages. It is biased through a 
0.33-meg.—0.1-mf. filter at -3 V. by the drop across the 
19-ohm (section) power resistor (87). This also biases all 
foregoing signal control-grids for proper tube operation and 
the R.F. and I.P. suppressor-grids for better tube efficiency. 

(Continued on ptiyc 235) 



Fig. I. Heavy lines in circuits are those discussed in tent. 
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Fig, I. Breakdown chart of the various causes of errors in test meters. 

H OW ACCURATE is the voltage reading you just took 
on that receiver? How accurate are the meters you 
are using in your service work, anyway? 

Are you one of those trusting Service Men who 
think that just because a meter is fairly new or expensive, 
it will give readings that are 100 per cent accurate at any 
point on the scale? Or, on the other hand, are you one of 
the suspicious but disillusioned type who has tried to check 
the accuracy of the meters in his test instruments, only to 
find that no two readings agree exactly? In either case, you 
(in common with most radio Service Men) are the victim 
of an incomplete, or inaccurate knowledge of electrical in¬ 
strument construction and operating characteristics, for, 
anyone closely associated with electrical instrument design 
and manufacture is well aware that errors exist in all instru¬ 
ments, and will admit it freely. Fortunately, the entire sub¬ 
ject of meter accuracy is fairly simple—and interesting. 
Perhaps we can clear up, in this series of articles, some of 
the more troublesome difficulties. 


NO METER IS 100 PER CENT ACCURATE 

First of all, get this fundamental fact firmly in your mind: 
no commercial type electrical indicating instruments are 
guaranteed to read 100 per cent correctly at every point 
on the scale—only very expensive laboratory-type instru¬ 
ments approach such perfection. 

That means that you cannot, and should not, expect the 
readings you take on your servicing meters to be 100 per 
cent accurate. They really don’t have to be—but that s 
another part of our story. What you should know is, how 
large the errors are, what their origin is, how you can 
minimize them, and w’hether they will seriously affect the 
usefulness of your measurements. 

The accuracy, sensitivity, and reliability of an electrical 
instrument are determined by its dcsigu.^ the quality of the 
materials used in it, the care taken in its construction, the 
accio'acy with which it has been assemlded and calibrated 
at the factory, and how 7 'oughhj it has been handled since 
made. In order to make meters that can be priced within 
the reach of the average user, accuracy has to be sacrificed 
somewhat. 

Meters can he purchased for from less than a dollar up to 
several hundred dollars. Naturally, the more one pays for 
an instrument, the better the quality of materials used m 
it and the more accuracy and care exercised in its work¬ 
manship and calibration. The general run of meters used 
in present-day high-grade servicing instruments represent 
a good common-sense compromise between accuracy and 
price—they provide sufficient accuracy (around 98 per cent 
for D.C. instruments and 95 per cent for rectifier type A.C. 
instruments) for the general run of servicing measurements 
to be made, and arc priced within the limits of the Service 
Man’s pocketbook. Their manufacturers deserve unstinted 


HOW DEPENDABLE 

ARE YOUR 

METER READINGS? 

Rare indeed is the Service Man who realizes 
just hoiVf tc/iy, and to ivhat extent his service 
meter readings may be Inaccurate—and 
how much it really matters! This article ex¬ 
plains, simply and expertly, the entire subject 
of meter accuracy. The author's published 
works include his well-known "Radio Physics 
Course," "Modern Radio Servicing," etc. 
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praise, for by working out clever designs, careful selection 
of materials, and taking advantage of every technical ad¬ 
vance and possible manufacturing econonty, they have suc¬ 
ceeded in making really fine, rugged, instruments available 
to the Service Man at reasonable cost. 

But the Service Man should realize that these instruments 
are not perfect —no manufacturer claims them to be! Prac¬ 
tical construction difficulties make absolutely precise instru¬ 
ments unobtainable. A knowledge of the errors likely to 
occur, the origin of these errors, and the means used to 
make them negligible (or as small as possible) is of value 
in enabling one to use electrical instruments intelligently 
and obtain the best results from them under working 
conditions. 

WHAT CAUSES THE ERRORS? 

Now that we are reconciled to the fact that errors da 
exist in measurements made with electrical instruments, let 
us see what they arc and what may cause them. 

All of the common inaccuracies have been grouped and 
arranged for quick reference in a convenient chart in Fig. 1. 
Notice that there are 4 main sources of inaccuracy: (1) 
those which are inherent in the instrument itself due to its 
design and construction, and which may be present even 
in brand new instruments; (2) those which have developed 
in the instrument as a result of its constant usage, rough 
handling, etc.; (3) those which occur because of the par¬ 
ticular way the instrument is used, or the conditions under 
which the measurement is made; and, (4) those which 
occur through inaccurate reading of the pointer position by 
the observer. In the chart, each of these is further broken 
down into its contributing causes. 

Let us review these contributing causes of error briefly, 
so that we may understand why they may be pi esent and 
what effects they have on the readings, 

(1) Inaccuracies Inherent in the Instrument Itself 

(A) Temperature errors due to self-heatiug. Most instru¬ 
ments contain sources of heat, such as moving coils of fine 
wire, springs, shunts, multii^lier resistors, rectifiers, etc., 
through which the currents flow. This heat tends to cause a 
rise in the temperature of the various parts of the instrument 

_resulting in a change in the resistance of these parts, a 

consequent change in the current flowing, and a change m 
the deflection of the pointer. (“Carbon” resistors have a 
7 iegative coefficient and hence cicrrca.se in resistance value.) 

Naturally, the error which may result depends upon the 
value of the current or voltage under measurement and upon 
the length of time that the instrument is kept in the circuit. 
Fortunately, since the currents involved in the nieasuremeiits 
made in radio service work are fairly small and the instill¬ 
ments are kept in the circuit only for a very short time, this 
source of error is not a very great problem. 

By making the shunts and multiplier resistors of i^sistance 
materials which have a very low temperature coefficient of 
resistance, their resistance change due to heating is 
minimized. The increase in resistance of the copiier movable 
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coil is compensated-for by usinp a control-spring material 
which produces a restraining spring that weakens just the 
right amount with change of temperature so as to offset the 
effect ol the resistance increase of the movable coil. By 
employing these refinements in design, the actual error due 
to self-heating in commercial instruments is kept so low 
that it is negligible, 

(H) and (C) Frequency and waveform errors. Errors due 
to variation of frequency (A.C, measurements), seldom 
bother the Service Man, because these errors are negligible 
for the frtMjuencies of the A.C. circuits he has occasion to 
make measurements on. The same is ti'ue of waveform varia¬ 
tion, which is, to a certain extent, analogous to variation of 
frequency, 

(D) Mechanical errors. The <|uality of the control springs 
used in an electrical instrument has a very important bear¬ 
ing on its permanency and accuracy. The springs are such 
important items in the meter, that the rigid inspection they 
undergo before the meter leaves the factory of any reliable 
manufacturer makes them almost certain to be in perfect 
condition. hat may happen to them later will be discussed. 

Another mechanical error may be caused by friction in 
the jeweled bearings. This trouble also, has been reduced 
to insignificant proportions by proper inspection at the fac¬ 
tories, However, as we shall see presently, rough handling, 
or excessive wear may cause this trouble later. 

(E) (alibration errors. The scales for very inexpensive 
instruments are engraved or printed all in one batch, on 
the assumption of a particular deflection law for a given 
type instrument; generally the individual instruments are 
then adjusted by trial to make their deflections fit the scales 
as closely as possible. Naturally, such meters do not give 
accurate readings; but since the sale price is so low, the 
cost of individually calibrating each instrument would be 
prohibitive, and there is no other alternative. 

For the better grade instruments, it is common practice to 
calibrate the scale of each instrument individually. It is not 
necessary, of course, to determine every scale division by 
test, especially on direct-current instruments with nearly 
uniform scales. It is usually considered sufficient to check 
;,t only a few points on the scale of a D.C. instru¬ 
ment by actual test. The intermediate points are filled-in, 
sometimes by hand, preferably by a mechanical method. Of 
course, if the shunts, multiplier resistors, or condensers used 
in the instrument are not accurate in value, this will affect 
the accuracy of the entire instrument. Any subsequent 
changes in these values due to "‘aging** of the resistors, con¬ 
densers, control-springs or magnets, will also affect the 
accuracy, (Scales, even, are preferably of metal, for per¬ 
manence.) 

(2) Inaccuracies Developed Through Use and Handling of 
the Instrument 

A good electrical instrument is as fine and delicate a piece 
of mechanism as a fine jeweled watch. It should be handled 
with just as much care as such a watch, if its original 
accuracy is to be maintained; for many things may happen 
to it at any time, impairing its accuracy and reliability. Such 
a simple thing as a bump, or a fall, always possible with 
portable instruments, may have serious consequences. With 
permanently-installed instruments, a knock or a blow, con¬ 
tinual vibration, effect of powerful nearby magnetic fields, 
overloads or other disturbances—any of these may affect 
instruments to such an extent as to make their readings 
unreliable, 

(F) Bent pointer and overload. If too great a voltage is 
applied across the meter terminals (or stated in another way, 
too much current is allowed to flow through the meter coil), 
the pointer may strike against the end stop with sufficient 
violence to bend it. See Fig. 2A. If this occurs, never bring 
the pointer back to zero by means of the zero-ad justing 
screw, for this will not bring the indications into even 
approximate agreement with the scale markings. It will 
bring the moving coil into an initial position far different 
from that which it occupied when the initial calibration was 
made. See Fig. 2B. The correct thing to do is to straighten 
the pointer itself, in order to bring it back to zero. (Fig. 2C.) 
Errors due to lient pointers are quickly detected (in most 
instruments) by a lack of parallelism between the pointer 
(Covi'inncd on page 23d) 
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Fig. 2. Illustrafions detailing the points discussed in the text. 
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HOW TO MAKE A 

CLASS A" PUSH-PULL 
NEGATIVE-FEEDBACK 
60 -W. AMPLIFIER 

Unlike previous types of negative-feedback 
amplifiers described in RADIO-CRAFT this 
new unit incorporates 3 stages utilizing this 
circuitarrangement. New tubes are featured. 

WALTER J. BRONSON 
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Fig. A. Appearance of the AO-W. push-pull negative-feedback amplifier. 



Fig. B. Under chassis view of the amplifier showing wiring and small parts. 


T he BEAM-TUBE high-fidelity dual amplifier to be 
described incorporates 3 well-worked out stages of nega- 
five feedback. 

Distortion, due to incorrect plate and screen-grid 
voltage regulation, is a very serious condition—particularly, 
in high-power amplifiers that incorporate negative feed¬ 
backs. Proper methods and carefully-designed feedback 
systems with well-designed power supplies will correct this 
fault and ward off all possible troubles generally encoun¬ 
tered in this type of audio amplifier design. (A more de¬ 
tailed discussion of feedback amplifiers in general coveiing 
their operation and construction will not be taken up in 
this article, since much has been published in previous issues 


of Radio-Craft magazine.) Let us now see how these re¬ 
quirements are met. 

CIRCUIT DETAILS 

First, a portion of the signal is fed back from the con¬ 
trol-grids of the 6F6 push-pull A-prime stage to the cathode 
of the 6C8 push-pull voltage amplifier tube V2. (See Fig. 1.) 
This tube is the driver stage in push-pull combination to the 
6F6 grids. 

Second, feedback is accomplished in the following stage 
by taking part of the signal from the control-grids of the 
6L6s through C13 and CU including R15 and R16 which 
are connected to the grid-returns of the GF6 input trans¬ 
former Tl. 

It is well to mentioji at this point that Tl is especially 
designed where feedback was a prime factor in. the des g7i 
of the amplifier. The secondary is constructed with 2 separate 
windings making this an ideal component for this particular 
type of audio work. Although,this transformer can be used for 
the more straightforward audio systems by simply making 
a jumper connection from one secondary section to the other. 

Third, negative feedback is again fed through a resistance- 
capacity network from the plates of the 6L6s to the negative 
grid-returns of the same stage. This not only eompensates 
for certain deficiencies in the “B” voltage supply regulation, 
but also aids in the correction of 3rd harmonic distortion of 
the 6L6s. 

NOTES ON CONSTRUCTION 

In constructing the amplifier and power supply for this 
system, care should he exercised in closely following the 
original layout of components. It is imperative, however, if 
preamplifiers are to be used in conjunction with this ampl - 
tier that they should be perfectly shielded. Although ample 
gain is available at the 2 primary stages driving the mtev- 
stage driving tubes. . 

To simplify construction and wiring the system is incor¬ 
porated into separate units, that is, all audio parts and tubes 



radio-craft for OCTOBER. 


# 






c 


214 


1937 





































(BOTTOM VIEW)SOCKET 


iPOOOHM 
field COIL 


N0TE5 1 AN02 : BREAK WITH , ^ 
JUMPER ON EITHER PLUG, IF <W<USED; 
PLUG'IN SPEAKER riELO IS USED. 


are on one chassis; and power transformers, inchiding their 
niter systems and rectifier tubes, are on a separate chassis. 
The dimensions of foundation chassis are as follows, 9 x 14 
11^ ins. deep; 3/32-in.-thick aluminum is used. This ma¬ 
terial was selected for the foundations to minimize weight 
and for its inherent qualities in the effect of shielding all 
possible stray hums from audio components and wiring. 


TUBE SEQUENCE 

primary input stages are comprised of two 
6C8Gs, VI and V2. These tubes are classified as double 
triodes with the exception of having a separate cathode for 
each triode section of the tube. Due to the development of 
this new tube, voltage amplifier circuits are greatly simpli¬ 
fied, and especially suited where push-pull operation through¬ 
out the entire audio system is desired. In the arrangement 
on the schematic diagram, the reader will note that 1 tube 
is equivalent to 2 tubes in a straightforward class A push- 
pull arrangement. 

Improvement in quality reproduction of the 2 input stages 
is obtained by employing separate bias resistors and filter 
networks to each individual cathode. 

Tube VI is shown in the schematic diagram with an open- 
circuited input: this increases the possibilities of varied 
types of input couplings imd multiple mixer stages. By 
having a throw-over switch special detector combinations 
of the phase-inverter type can easily be directly coupled to 
the input of this amplifier. Simplification of volume control 
is procured by using a dual 0.25-meg. volume control having 
an audio taper operating in tandem. The location of this 
control is in the control-grid circuit of the following 6C8 
which is V2. 

T’he 6FGs. Driver voltage for the 6F6 control-grids is 
accomplished by utilizing the 2 plates of V2 connected at 
the interstage transformer in push-pull class A. Ample 
driving power is obtained at this point when the 6C8 plates 
arc operated at approximately 275 V. The grid-returns of 
the 6F6s operated in class A-prime are taken out with a 
lead to the negative return of the power transformer P.T.2 
having the proper dropping resistor to ground. Bias voltage 
for the two 6F6s should be approximately 28 V. negative. 
However, it is best recommended to use a semi-variable 
resistor at this point for obtaining “C*’-l)ias in cases where 
the bias voltages arc apt to he abnormal; this also simplifies 
the adjustments and insures correct tube operation. 

V3 and V4 6F6s are triode-connected (plate and screen 
grid tied together at socket). Foi V3 and V4, “B*’ voltage 
is 300 from mid-tap of driver transformer to ground. This 
voltage is taken from a 300-V. point at the P.T.2 power 
supply. These tubes are operated at strictly class A-prime 
rlriving the control-grids of the final stage. 

The 6L6. This output stage utilizes 6L6s operated in class 
A-prime. Negative “C”.bias voltage for the 6L6 stage is 
approximately 36 V. for both tubes. A semi-variable resistor 
similar to the one used in the 6F6 stage is also employed 
at this point for correcting bias voltage and simplifying 
adjustments. Supply voltage for the screen-grids of the 
6L6s is secured from a 300-V. point of the P,T.2 power 
supply. Supplying the plates of the 6L6s is “B” voltage, 
taken directly from P.T.l, having exactly 405 V. D.C. from 
mid-tap of output transformer to ground. Unit P.T.l is 
solely the power supply including filament supply for the 
6L6 plates and filament. 


Fig- C. Appearance of the heavy-duty power supply of the 63-W. amplifier 


Fig, D, Under chassis view of the power supply showing wiring. 

''B"-POWER SOURCE 

A glance at the schematic diagram, Fig, 2, will reveal 
an unusual method in securing plate and screen-grid voltages 
for all tubes. Two heavy-duty power transformers are 
eff^tively put to use, each transformer having its own 
individual rectifier and “B*’ filter networks insuring against 
possible current over-loading when the operation of the 
amplifier is susceptible to long hours of grueling work. 

Rectifier tubes consist of an 83 for plate rectification of 
P.T.l supplying plate voltage and current only to the 6L6 
plates. 

It is not necessary to use a high-current-delivering recti¬ 
fying tube for P.T,2 since only the plates of the smaller 
tubes including screen-grid supply for 6L6s is being drawn 
from this source; a 5Z3 afiords ample output. The total 
current drain from this power supply is approximately 125 
ma. Transformer P.T.2 is rated at 200 ma., therefore, “B'* 
voltage and filament supply for a large-size radio tuner can 
be easily drawn from this source. Due to the fact that the *‘B'’ 
voltage supply is taken from P.T.2 supplying the input 
(Continued on pofje 251) 


i-ig. z. schematic diagram of the heavy-duty power supply. Actually there are 2 separate supplies, each with its own filter network. 
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LATEST 

TEST APPARATUS 

FOR THE 

SERVICE MAN 

Fig. A. The "Cyclops** 9-in. vol»*ohmme»er in use. 

......... .......... 



"CYCLOPS” VOLT-OHMMETER 
IS 9 INS. IN DIAMETER! 

T he average shop Service Man 
with his array of tools, hot soldering 
iron, test equipment, etc., spread before 
him and with test prods in his hands 
probing at certain voltage sources, must 
crane his neck and squint his eyes in 
order to get a reading on his small volt- 
ohmmeter; and while he does this one 
of the prods very often slips and he 
loses contact. Follows “cuss words'\ etc. 

All this fuss and bother can be elim¬ 
inated, according to the manufacturer 
of the new 9-inch “Cyclops” Volt-Ohm- 
meter shown in Fig. A. It has a scale 
which is more than QV 2 ins. long, 
enabling accurate readings from a dis¬ 
tance of 3 or 4 ft. 

Furthermore, because of its special 
construction, only a 4-in. hole is re¬ 
quired for mounting. It -has a good 
“business-like” appearance, which will 
impress most set owners. Its main job, 
however, which it does very nicely, is to 
afford quick, accurate meter indications, 
easily readable. In this sense it is a 
real time saver and will be appreciated 
in every service shop. 

(1303) 


AN R.F. SIGNAL 

GENERATOR WITH AN ACCURACY 
OF 1/2% 

K nown as the model 110, this direct- 
reading, silver-finish dial may be 
estimated to ^/4 of 1 per cent. See Fig. 
B. Its accuracy is claimed to be Vz of 1 
per cent and its frequency range is 100 
kc. to 31 me. 

The radio-frequency output is con¬ 
tinuously variable through vernier con¬ 
trol and a 4-step ladder attenuation 
from minimum to 100,000 microvolts 


(0.1-volt) on all bands. (There is no 
uncontrollable, high-output tap.) A 
uni-selector switch provides 400-cyclc 
internally-modulated R.F., unmodulated 
R.F., externally-modulated R.F., and 
400-cycle push-pull sinusoidal audio 
voltage for amplifier tests that is ad¬ 
justable 0-1.2 V. The rotor-inductor 
switching is done by making all coil 
contacts direct to the oscillating circuit. 

To exclude strays, the entire R.F. 
circuit is enclosed in a separate, copper- 
shielded box. Power supply and modula¬ 
tor circuits are independently shielded, 
and the power chassis, power supply 
cord, and R.F. units are completely 
isolated by shielded, multi-section filters. 
The outer interlocking case is uni- 
welded and finished in a rich, dark 
green baked crystalac trimmed with 
etched silver designation plates. The 
tube complement is one 76 oscillator, 
one 6X5 rectifier, and one 6N7 modu¬ 
lator. 

(The Clouffh-Brenifle Co.) 

ENGLISH-READING COMPACT 
VIBRATOR CHECKER 

K nown as the model 4100, this 
newly-developed instrument checks 
all types of auto or 6-V. household vi¬ 
brators, regardless of whether they are 
half-wave, full-wave, synchronous, non¬ 
synch ronous, etc., and regardless of 
what the prong arrangement might be. 
A universal adapter takes care of the 
latter. 

The meter used is of the direct-read¬ 
ing type, indicating “good”, “weak” or 
“bad” vibrators. It tests for shorts, 
sticking contacts, unsteady output, low 
output and poor starting. Only 2 
switches and a meter compensator need 
be “wiggled”, affording simplicity of 
operation. See dia. Fig. 3 (pg. 217). 


It is furnished in a portable case 
with overall dimensions of x SVz x 
2 V 2 ins. Its total carrying weight is 
lbs. See illustration at Fig. C. 

(1304) 


HIGH-SPEED FUSES 
PROTECT METERS IN NEW 
PRACTICAL WAY 

A SIMPLE METHOD of protecting 
commercial or home-made volt-ohm- 
milliammeters is suggested by a lab¬ 
oratory that has long specialized on this 
subject. It consists merely of the sub¬ 
stitution of a double-pole selector switch 
for the commonly used single-pole type; 
in conjunction with special vieter-type 
fuses. 

The one pole is connected to various 
shunts as in the original hook-up and 
the other arm is connected to various 
meter fuses of a limited range. Usually, 
the range from 1/100- to */4-A. can be 
split up most effectively by 4 types of 
fuses: the 1/100-, the 1/32-, the Vs- and 
the ^/4-A. ratings. This covers the range 
from 1 ma. to 100 ma. which is the 
commonly-used scale. See Fig. 1. 

By using the method described and 
illustrated in Fig. 1, the Service Man 
can speed up the time used in checking 
by quick insertion of the test prod. If, 
by accident, a damaging potential is 
contacted it merely means the blowing 
of inexpensive meter fuses, thereby 
saving the cost of replacing expensive 

shunts and delicate meter movements. 

(1305) 


mutual-conductance 
TUBE AND MULTI-TEST METER 

T his tube tester not only tests 

all tubes but also indicates voltSy ohms, 
millicLViperes, output, microfarads, ca^ 



D6L. TAP SWITCH-' 


Fig. B. This signal 
Name and address 
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generator has 0.5% accuracy. 
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Work' s more profitable when the Service Man uses the radio 
equipment described on these pages. Extended ranges 
feature some of the test instruments here illustrated; others 
bid for attention via other advantages. In several instances 
schematic circuits have been made available to the techni¬ 
cian so that he may determine for himself the relative merits 
of the respective instruments. 

iii:;iiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiminiiim]tiiii{iiiiiii;i:imiiiiiiiiiiiriiiiiiiiiiiiiniii!iiiiiiiiiiiiiiiiiiiiiiiiii)iiiiniitti!iiiiiiiiiiiiiiiiin!itiiiiiiMiiiiiiiuiiiiiiiii^ 


pacify, leakage and decihch ! 

As a tube tester it has a dual-rcadinj? 
scale, one marked POOR and RE¬ 
PLACE and the other graduated in 
micro-ohms of mutual conductance. See 
Fig. D. 

In addition to the quantities listed 
above it also indicates the amount of 
hum in filter systems and checks the 
inductance of chokes with or without 
the D.C. component of current. 

The A.C. voltmeter is accurate on 
all commercial and audio fre(iuencies. 
The ohmmeter uses no batteries, oper¬ 
ates from the huilt-in power pack. 

The meter used is a d'Arsonval type, 
scale length over 4 ins., with etched 
dial easily readable, owing to color 
grouping of ranges. The same scale 
is used for reading A.C. and D.C. volts, 
and it is unifoi'm. No copper-oxide 
rectifiers are used anywhere in the cir¬ 
cuit; all rectification is accomplished by 
vacuum-tube circuits. 

The unit is contained in a compact 
case through careful arrangement of 
the component parts. Case is rubbed 
walnut, operating panel is etched 
chromium finish. All necessary leads 
are furnished. Instrument is the model 
AC-51X. 

(Hirkok Electrical Inst. Co.) 


SIGNAL GENERATOR 
OR “STATION SEHER" FOR 
PHILCOS 1938-LINE RADIO SETS 

A n A.C.-OPERATED signal genera¬ 
tor—a precision-built, laboratory- 
type instrument—has been especially 
developed to meet the needs of those 
Service Men who may be called upon to 
service the new line of Philco “Cone- 
Centric Automatic Tuning^’ radio re¬ 
ceiver models. See Fig. E. It is essen¬ 
tial that the.se radio sets be properly 
set-up to the stations pidnled on the 


dial, before delivery to the customer. 

To get the maximum benefit from 
Automatic Tuning, the setting of each 
individual station must be exactly on 
its correct frequency. If this setting-up 
is attempted simply hy tuning-in a 
broadcast station, it will be found that 
probably no two people will tune the 
radio set to the same point, when 
listening to the same station. To pre¬ 
vent this possibility, this new signal 
generator and “station setter’’ was de¬ 
veloped to guarantee accuracy on 

every station. 

A few of the many features of the 
1038 model 077 signal generator or 
Station Setter are: 

Operates from A.C. outlet; covers 
highest and lowest frequencies (115 kc. 
to 37 me.), in fandamenials, not har¬ 
monics; genejous overlap of bands: 
combined on-off and modulation switch; 
new knife-edge pointer for accurate 
readings; 3 output connections; ex¬ 
ceptionally high R.F. output; full at¬ 
tenuation on all bands controllable in 
steps or continuously; 400-cycle audio 
signal provided; equipped with 6 ft. 
cable and plug having extra outlet 
built-in; unaffected by line-voltage 
variations. 

(1306) 


AC-DC MULTIMETER FOR 
RADIO, P,A. AND AMATEUR 
USE 

THE A.C.-D.C. MULTIMETER de- 
* scribed below has been primarily de¬ 
signed to cover all the ranges required 
in modern I'adio servicing. Its adapt¬ 
ability to P.A. and amateur transmit¬ 
ting needs is due to an additional high- 
voltage range (2.500 V. A.C. and D.C.) 
accessible through a separate set of 
twin tip-jacks. An individually-cali- 
(Continued on page 240) 



Fig. D. New mutuaUconductance tube tester. 



Fig. E. Signal generator or "station setter". 



Fig. F. A universal A.C.-D.C. multimeter. 



Fig. 2. Schematic circuit of the A.C.-D.C. meter illustrated in Fig. F. Fig. 3. Schematic circuit of vibrator tester shown in Fig. C, 
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"LEARN-BY-EXPERIMENTING" 

BEGINNERS' PRACTICAL RADIO COURSE 




Fig. A. The parts needed for Experiment No. 1. 


AUDIBLE TONE 
GENERATOR 

(■■RADIO WHISTLF^I 

Here is an entirely new way of learn¬ 
ing radio! You learn basic principles 
while building useful radio units! 

CONDUCTED BY 

SOL D. PRENSKY 


Fig. B. The audible tone generator for code work. 
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EXPERIMENT NO. I, 


I T IS THE AIM of these Experiments to show fundamental 
principles of Radio in their practical applications, with 
the additional thought in mind of using commei’cially- 
ava liable parts, selected and adapted, so that they will 
serve as general-purpose construction material. In this way. 
much of the apparatus used in one Experiment may be used 
again and again for other Experiments, thus keeping the 
cost of the a}>paratus u^ithin reasonable limits, 

VOCATIONAL POSSIBILITIES 

As radio develops, the need for well-trained men becomes 
much greater. The lack of proper training has become all 
the more pronounced with the many new developments like 
automatic frequency control and the like. Many, who are 
sincere in their desire to follow new developments, find 
themselves badly handicapped by the fact that no amount 
of practical experience can make up for the gap left in 

*SuifjfestionA for Texts 

‘‘Radio i^hysicM Course” by A. A. Ghirardi—very comprehensive in the 
fundamentals and ((uite a larue book. 

“Klementary Principles of Radio” by Rums—a much Bmaller book than 
above. 

“Principles of R:idio” by Henney—a Keneral text. 

“Practical Radio Communication” by Nilson and Hornung— a good 
reference book. 

“How to Recome a Radio Service Man” by Louis Martin—a Radio^raft 
Red B<jok for those interested in service work and a gcHxl start to pet an 
idea of what is to be done, and how. 


their training hy poor grounding in the basic principles of 
their field. 

In a recent talk, Mr, J, K, Whitteker, Chief Instructor at 
R.C.A, Institutes, said, ‘‘Opportunities for Service Men and 
other radio workers are increasing considerably as a large 
number of those in the field drop out because of their in¬ 
adequate training in the fundamentals of the science of 
radio.” 

It therefore is a matter of first importance to beginners 
and experienced men alike to bend every effort to master 
fundamental principles. These Experiments will go far to 
answer that purpo.se if the reader actually performs them, 
and in addition, consults a standard text book on principles 
of radio* for explanations of the many topics and terms 
encountered in the Experiments, It is to be emphasized that 
any explanations given here in the course of the Experi¬ 
ment, are not to be regarded as complete, but simply as 
guides to the principles involved. 

The material to be covered by these Experiments will be 
presented in a seejuence of individual Experiments, each of 
which will be a unit in itself, and will assume no previous 
knowledge of radio to any extent, except that which can be 
obtained directly from a text book. Generous use will be 
made of pictorial aids in the beginning. The wood chassis 
in the first Experiment, which can be any cigar box, will be 
found very convenient at first, before it is replaced hy work 
with a metal chassis in later Experiments, 
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GENERAL PRINCIPLES—THE VACUUM TUBE 

Since practically all radio work centers about the vacuum 
inbe^ it is necessary that we start with a simple picture of 
how this exceedingly versatile device works. 

A radio tube (or “vacuum tube”) is inherently an amplifier 
or booster device which can increase the strength of any 
given signal (radio program, static, dots and dashes, etc.), 
which is passed through it properly. It can also easily be 
modified to produce its own signal, which can be translated 
by headphones into sound, as will be seen in this experiment. 
However, no matter to what use the tube is put, its funda¬ 
mental operation is the same, and it \vill be exceedingly 
helpful, therefore, to carefully consider this basic operation. 

The vacuum tube, used in radio, is shown (see Fig. IB 
and C) to consist of 3 elements, which are labeled according 
to their physical appearance as follows: 

Filament —a thin wire which is heated by an electric 
current (from a battery or other source) to a point where 
it gives off small particles of electricity called electrons^ 
which (when in motion) constitute an electric current. 

Plate —a small sheet of metal which is connected externally 
to the positive side of a hatte'i'y (or other source of electric 
current) and thus made to attract the electrons from the 
filament, which have a negatix^e chax'ge. The similarity of 
this electric attraction to the well-known magnetic attrac¬ 
tion between magnets is shown in Fig. ID and E. 

Here it is seen that when a magnet is presented to another 
magnet suspended by a string, the first magnet when held 
in one position will cause the suspended one to be attracted 
to it (since then, the “unlike poles” [North-South, North- 
South] face each other). When the first magnet, however, 
is turned over so that it is reversed, right to left, it will be 
found to repel the suspended magnet (since now the “like 
poles” [North-North, South-South] are facing each other). 

Grid —a mesh or open lattice-work of wire (placed be¬ 
tween the filament and plate) with spaces between the wire, 
through which the electrons must travel on their path to 
the plate. When this grid is connected to the positive side 
of a battery, or other source of electrical supply, it will 
increase the flow of electrons since, being positive, it will 
also attract the negative electrons because of their “opposite 
charge.” However, the same grid, if connected to the negative 
side of an electrical source, will now repel the negative elec¬ 
trons back to the filament, since “like charges of electricity 
lepel each other.” In this case the number of electrons avail¬ 
able to flow to the plate becomes smaller. 

Thus, as shown in Fig. IB, when the grid is positive, the 
t^tal number of electrons flowing to the plate becomes 
greater, since the grid is now helping the current (electrons). 

When the grid is negative (see Fig. 1C), the total number 
cf electrons flowing to the plate becomes less, since the grid 
now retards the flow of current (electrons) to the plate. 

In this manner, the grid acts as a “control valve” or 
“trigger” so that a small change in the electrical charge of 
the grid controls a large change in the flow of electrons 
(which is the current) to the plate. 

The vacnnni inhe, in operation, consists of 3 complete 
electrical paths, each a completely closed “loop”, called 
circuit Sf as shown dotted in Fig. IF. 

(A) The filament loop is fed by the “A” battery or other 
form of (low or filament) voltage supply which heats the 
filament, causing it to give off electrons. 

(B) The grid loop {inpxd circuit) contains the signal 
which is to be amplified. The electric charge (or available 
energy) from a battery which is applied to this circuit is 
called the “C” (low, to medium, grid) voltage. 

(C) The plate loop {output circuit) contains the signal, 
which has been amplified. The voltage supplied to this circuit 
is called the “B” (high or plate) voltage and the positive 
side of it is connected to the plate to furnish “plate voltage.” 

The tube operates in the following manner: The input 
signaly by means of the electric charge it gives to the grid, 
is able to control the large stream of electrons which travel 
from the filament to the positive plate. By means of such a 
“trigger action” the tube acts as an amplifier. 

The tube and the other radio parts which will be used in 
the first Experiment are shown in photographic form in 
(Continued on page 232) 



Fig. I. A, Symbol! of parts used in this experiment; B and C, The action of 
the grid in a radio tube; D and E, Illustrating attraction and repulsion; 
F, Fundamental circuits of a radio tube; G, See text; H, The code. 
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Fig. A. New modern tester desig.ied to test all types of vibrators. 


A UTOMOBILE-RADIO servicing today, can be greatly 
speeded up by the use of a Vibrator Tester. Before 
describing the testing of vibrators, I believe it is well 
to take the “mystery” out of the operation of vibra¬ 
tors. Successful servicing of auto-radio sets is entirely de¬ 
pendent upon the Service Man’s understanding of the funda¬ 
mentals of vibrators and their associated circuits. 

Vibrators should be called automatic switches whose time 
constants are governed largely by the mechanical construc¬ 
tion of the vibrator or switch. 

INTERRUPTER-TYPE VIBRATOR 

Figure lA shows the vitcrrupter-type vibrato)' connected in 
full-wave circuit. 

Current from the “A” ))attery flows through the center-tap 
of the transformer in the lead marked “A HOT,” and with 
the reed in the upper position, the current flows with the 
arrows. The reed remains momentarily in the upper position 
until 1!'.e electromagnet draws the reed to the lower position 
and current is interrupted through the upper section and 
starts flowing in the lower section of the transformer. The 
contact with the reed is made momentarily until the electro¬ 
magnet again returns the reed to the top position. (The 
electromagnet is not shown in the circuit as this can be 
either a series or a shunt type coil.) It is easily seen how 
ihe speed of the reed and the dwell of the contacts will pro¬ 
duce pulsating D.C. voltage in the i>rimary of the trans¬ 
former. This pulsating current is reflected as A.C. voltage 
on the secondary. The transformer ratio is generally 40-to-l. 
Thus, we have an alternating voltage in the secondary of the 
transformer 40 times that of the battery. 


ABC OF MODERN 

VIBRATOR 

SERVICING 

Fundamental theory concerning the opera¬ 
tion of the interrupter-type and synchronous- 
type vibrators, and the construction of 
suitable test units, are discussed. 

F. E. WENGER 

iiiiiiiiiiiiiMiiiiiuiiiiiiiiiiiiiiimiiiiiiiiiUiuiininiiiiiiininuuuiiiiuiiiiiiiiiuiiiiimimiiiiiiiiiiiiiiiiiiiiiiiimHmiiiiiiiiii 

After we have A.C. in the secondary, this is rectified the 
same as A.C. is rectified in the conventional A.C. power pack. 
Filtering is substantially the same as that for home-type 
radio receivers and is designed for the frequency of the 
vibrator. 

SYNCHRONOUS-TYPE VIBRATOR 

Figure IB shows the synckronous-type vibrato)'. Note that 
the current in the primary takes the same path as it did 
in the interrupter-type vibrator. However, the reflected 
voltage in the secondary is rectified somewhat differently, 
inasmuch as it docs not use a tube, but uses the same reed 
to interrupt the current in the primary and to pass current 
only in one direction. 

During the first part of the cycle one-half of the secondary 
is delivering current to the reed, and during the second half 
of the cycle, the other half of the secondary is delivering 
current to the reed. Thus, we have accomplished the purpose 
of rectification and passing current in one direction only, 
without the use of a tube. The center-tap of the secondary 
in this instance becomes “B-t-’^ The 2 reeds can be elec¬ 
trically insulated from each other as is necessary in some 
radio sets where the negative return is below (less than) 
ground potential. How'evei*, the reed works in synchronism 
with the primary, hence, w'e have self-rectification. 

By the foregoing description and a study of the action of 
the vibrator and a study of the circuits, it will be noted 
that the transformer and filter systems are separate parts of 
the vibrator proper and should be tested and analyzed the 
same as similar circuits are in conventional home-radio sets. 

(Continued on page 247) 



hig. 2. Schematic circuit of the vibrator tester illustrated in Fig. A. 



Fig. I. Section A shows the itttermpter-type yibra- 
tor working "full-wave.**^ The pulsating D.C. in the 
primary is transformed into A.C. in the secondary 
at a voltage 40 times greater than that^ in the 
primary, A rectifier tube is then required to 
obtain D.C. Section B shows the 9 yTtchrott<yu 8 ‘typ& 
V 1 * 6 rotor, also working "fulUwave." Here, however, 
the A.C. in the secondary is rectified through the 
medium of contacts on the vibrator reed. A separate 
rectifier tube Is not required. 
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This deparimeni brings io you each monih the 
newest developments in electronic, radio and 
public-address equipment. Aggressive tech¬ 
nicians use this department to keep posted on 
the newer and better ways of doing things. 


THE LATEST 
RADIO EQUIPMENT 


inmuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMMiiiNniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiuiiiiiiuiiiinimmiimimiiiiiiiiHiiiiiiimiiiimHmiliiiiiiiiiiiiiiiiiiiuM 








# 



The newest in office intercommunicat¬ 
ing units includes, in this all-bakelite 
apparatus. 2 pen-wells and A ashtrays. 
(I2S6) 



A cleverly-designed socket that will 
appeal to the radio man is here illus¬ 
trated. The isolantite top rotates on 
a metal baseplate to any desired posi¬ 
tion in order to facilitate wiring. (1287) 



A dynamic microphone in a bullet- 
shape housing: ^ volume control is 
built-on. Frequency response, 20 to 
9,000 cycles, it is said. (1288) 



The earphone supplied in addition to 
the loudspeaker affords, in this un¬ 
usually fine-appearing interphone, the 
facility of privacy. (1289) 


ULTRA-MODERN DESK-SET 
INTERPHONE (1286) 

(The Webster Company) 

F or TIfE RUSY busincs.s man 
there is now available a combina¬ 
tion desk set and wire-type inter- 
<itfice communication .system. The 
desk set incorporates 4 nested ash¬ 
trays, 2 fountain-pen funnels. an<] 
troiitrhs for pens, er.isers, pencils 
.ind clips. Like this desk e<|uipmcnt 
the A.C.-D.C. “Amplicair* inter¬ 
phone is made of molrteil black bako- 
lile. Roth 2-way and multiple-station 
8y,><tems are available in apparatas 
having; the same tireneral appearance. 


IMPROVED TUBE SOCKETS 
(1287) 


M ade partly or isolantite 

these new stK'kets f<‘ature in 
addition a pronK-nrip that extends 
the whole Icntrth of the tube pnnii?. 
The face of the socket is electrically 
“dead’*—no metal extemls Ihrou^h 
it. Still another feature is the <lesii?n 
which permits rotation. <if the 
i.'^olantite b<j<ly to any one of 0 i>o,si- 
tions on a metiil holder, to facilitate 
wiring. An isolantite stand-ofT piHar 
Ls provided; except for the octal 
socket which is supplied with 2 
metal pillars. 


NEW BULLET-SHAPE 
MICROPHONE (1288) 

T he newest in hullet-shape dy¬ 
namic mierophone.s features the 
use of a built-on volume eonlrol. 
The response characteristic i.s saw! 
to he from 20 to 9,000 cycles. Par¬ 
ticularly recommended for u.so with 
a “piiitar" amplifier. The bakelite 
case is available in black, Chineso- 
retl or ivory. 


FAST-ACTION ARTISTIC 
INTERPHONE (1289) 

(United Sound Engineering Co.) 

I N THE “personal call-phone** sys¬ 
tem illustrated an earphone pro¬ 
vides comparative priv.aey; raisini? 
the earphone from its rest makes 
conversation confidential by brinp- 
inp the remote parly’s voice over 
the earphone insteail of the loud¬ 
speaker. A busy sipnal Ls proviilerl. 
Every station is a master. The finish 
is black with aluminum trim. 


3-IN. INTERPHONE 
CRYSTAL SPEAKER-MIKE 
(1290) 

(The Brush Development Co.) 

A lthough somewhat preater 
amplification is re<iuire<l. the 
new crystal-type speaker-mike here 
il]ustratt‘<l affords a preater fre¬ 
quency response ranpe than is avail¬ 
able from the ordinary run of map- 
netic an<l dynamic transducers de- 
sipned for interphone service. 

As a micniphone, its output level 
is appniximaU'ly -40 db. (0 ref. 
equ.'ils 1 V. per dyne per sq. cm.) 
and it is worked directly into the 
control-prid of the first tube with 
a prid resistor of 1 mep. When 
switchinp the unit to loudspeaker 
position, it is not necessary to use 
an output transformer between the 
last stape and the speaker. It is 
common practice to shunt-fc‘cd the 
last lube plate throuph a typical 
load resistor; ami to couple the 
speaker to the plate by means of a 
0.05-mf. condenser (to shunt a *V.- 
mep. resistor across the speaker). 


RACK-PANEL 
COORDINATED SOUND 
SYSTEM (1291) 

(Wholesale Radio Service Co., Inc.) 

CHOOI.^, offices, factories, 
churches, community centers, 
etc., will be particularly interested 
in the self-contained sound system 
here illiistrated. It permits personal 
callinp, mas.s announcements ami the 
rebroadcastinp of radio proprams or 
phonograph records. AH components 
are carefully coordinated with each 
other. Includes an all-wave radio 
receiver. 


MICROPHONE HANDSET 
FOR TRANSCEIVERS. ETC. 
(1292) 

I MPROVEMENTS in earphones ami 
microphones have bt>en combined 
in n new hand.set for communicatinp 
systems, radiophone equipment, 
monitorinp set-up.‘«, etc. 

Earphone is modernistic type. 
2.000 ohms Li.C. resistance (for 
plate circuit of a type 56, 76. etc.). 

Microphone is a crystal unit that 
peaks at 3,500 cycles for improv«‘d 
speech intellipibilily. Damping pre¬ 
vents blastinp in closc-talkinp. 
(Continual on paf/c 23h ) 



Compact audio rack-panel. (1291) 



Handset has crystal microphone and 
magnetic earphone. (1292) 





A.C. filament rheostat. (1293) 



Pulpit-type velocity mike. (1294) 
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MODERN SERVICING 

OSCILLOSCOPES 

Increase in oscilloscope sales prove that they are becoming 
more and more popular as regular servicing instruments. 
Outlined in this article are the features of some of the latest 
commercial units. 

....... 


CATHODE-RAY 

••ANALYZER" IS NEWEST SERVICE 
TOOL 

T his instrument contains the fol- 

lowinj? sections: a 2-in. oscilloscope 
(cathode-ray tube and its power sup¬ 
ply), separate amplifiers for the hori¬ 
zontal and vertical deflecting plates, an 
electronic ‘‘wobbler” (frequency modu¬ 
lator) of improved design, a linear- 
sweep circuit, and a group of variable 
and fixed alignment capacities. 

An all-wave signal generator, either 
external or built-in, is a necessity when 
using any cathode-ray equipment for 
radio receiver alignment. In order to 
prevent obsolescence of modern equip¬ 
ment which the engineer might already 
own, this instrument was designed to 
operate with an external signal genera¬ 
tor. 

All the sections of the block diagram 
(Fig. 1) enclosed by the dotted lines 
are contained in the single attractive 
metal case shown in Fig. A. The controls 
have been divided into 4 groups—(1) 
Horizontal, (2) Vertical, (3) Linear 
Sweep, and (4) Alignment Capacities— 
so that the analyzer is easily operated 
and the necessary adjustments may be 
quickly made. 

The fixed oscillator (A, in Fig. 1) 
which operates at a frequency of 800 
kc., is frequency modulated ± 15 kc. 
by the “wobbler” (B), thus producing 
a bandwidth of 30 kc. 

This frequency-modulated wave is 
mixed with the unmodulated output of 
the signal generator (C) in the fre¬ 
quency changer (D), the output of 
which has a contact bandwidth (30 kc.) 
regardless of the signal-generator fre¬ 
quency. The signal generator must be 
adjusted to a frequency which is either 
800 kc. higher or lower than that de¬ 
sired. For example, to align a receiver 
at 1,000 kc. the generator must be set 
for either 1,800 kc. (1,000 -f 800) or 
200 kc. (1,000 — 800). 

The output of the frequency changer 
is fed into the attenuator (E) which in 
turn feeds into the alignment capacities 
(F). The variable capacity has a range 



of 125-950 mmf. (it is calibrated with 
the special shielded coaxial cable |(11 
which connects the instrument to the 
receiver being tested), and is used to 
align the antenna and R.F. stages of 
both home- and car-radio sets. This 
feature enables the engineer to correct¬ 
ly align car-radio receivers which re¬ 
quire a variety of accurate “dummy 
antenna” values for best I’esults. Fixed 
condensers of 0.1- and 0.5-mf. are in¬ 
cluded for I.F. alignment. Spare switch 
positions are available should other 
values he needed. 

The coaxial cable is connected to the 
control-grid of an I.F. tube or to the 
antenna of the receiver (H) (the cor¬ 
rect alignment capacity being used), 
and the “high” side of the diode-load 
resistor of the receiver 2nd-detector is 
connected to the vertical amplifier (I), 
as shown. The horizontal amplifier (J) 
is internally connected to a source of 
60-cycle voltage. 

A few of the many applications in 
which this model 96 instrument will 
save the service engineer time and 
trouble are: aligning R.F. or I.F. stages 
of home- and car-radio sets, adjusting 
low-frequency padders without the 
necessity of rocking the receiver gang 
condenser, aligning A.F.C. circuits (vir¬ 
tually impossible any other way), and 
correctly aligning “flat-topped” high- 
fidelity circuits. Hum and distortion may 
be easily located and corrected when 
using the linear sweep (K). 


COMPACT FOUNDATION 
OSCILLOSCOPE USES MNCH C.-R. 
TUBE 

W ITH PROPER external addition, 
this basic oscilloscope offers facili¬ 
ties for the study and adjustment of 
numerous circuit problems. It may be 
adapted for R.F. and I.F. alignment, 
resistor, condenser, vibrator and many 
other tests. See Fig. B. 

The oscilloscope incorporates an RCA 
type 913 cathode-ray tube with 1-in. 
fluorescent screen; has vertical and 
horizontal deflector-plate terminals on 
the front panel, as well as controls for 
intensity, focus, and sw^eep amplitude; 
incorporates a built-in 60-cycle sweep 
circuit. The instrument is housed in a 
metal case with black “electro-enamel” 
finish and measures only 5% x 7% x 
4% ins. deep. The front panel of this 
model 840 Ranger Examiner is finished 
in silver and black. 

Readrite Meter Works 
(Continued on imge 234) 
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SERVICE BENCH OF SUCCESSFUL SERVICE MAN 

The t*rvice bench illustrated above is that of a successful Service Man, 
F. C. Weckman, of Pittsburghj Pa., who started on a small scale and gradually 
expanded until now he occupies a total floor space of 6,500 sq. ft. 

The picture shows a very small portion of the 6,500 sq. ft. of floor space, 
which IS used for auto-radio installation and service, quite a bit of which ta 
sent in by dealers who do not install or service their radio sets. On the 
extreme left is a display board which speaks for itself. This board partially 
hides from view the tube shelves. The analyzer shown at left of Ihe bench 
is the new Triplett 4-unlt case made up of (t) point-to-point tester, (2) tube 
(Continued oti page 246) 


<< M LL IS not gold that glitters,” 

/% nor IS every idea a howling 
success! We humans have a 
great weakness, we get an 
idea and build it up in our imagina¬ 
tions until it is beyond reasonable at¬ 
tainment. Data is collected from all 
sources. We argue the possibilities of 
the idea from all angles trying to con¬ 
vince anyone who will listen that the 
idea is fundamentally sound. 

Should anyone disagree, then in our 
opinion, they just don’t get the right 
slant. Criticism, even if sound, is dis¬ 
regarded because of the extreme en¬ 
thusiasm on our part. 

It is just too bad—in fact, brutal— 
what a pencil and a piece of paper will 
do. Putting an idea on paper allows 
scrutiny and study. It is surprising how 
things change when imagination is 
eliminated. 

When two or more men get together, 
invariably, discussions arise. Qualifica¬ 
tions and abilities are discussed, oppor¬ 
tunities and the success of various en¬ 
terprises are the topics of conversations. 
Ofttimes the desire for a business 
career and a partnership is the out¬ 
come. 

The type of discussion just described 
was instrumental in the creation of an 
idea whereby a partnership arrange¬ 
ment was created. The “idea” which 
these two men built up in their imagina¬ 
tion will be our topic for discussion this 
month. 

The names used are, of course, fic¬ 
titious. We shall call these men Mr. 
Jerod and Mr. Holtz. 

Mr. Jerod, a young, unmarried man, 
is employed by a large chain organiza¬ 
tion at a fair salary as a refrigeration 
engineer. During his spare time he had 
taken a resident course in radio serv¬ 
icing and had graduated. Upon com¬ 
pleting the course, he continued work¬ 
ing for the chain, and after working 
hours, he would study and experiment 
further on radio subjects and servicing. 

Mr. Holtz, middle-aged and married, 
is employed by the same chain organiza¬ 
tion as an electrician. He had been with 
this concern for 12 years. Previous to 
this time his home had been in one of 
the north-western states. 

THE PROBLEM 

As mentioned in the beginning of the 
text with reference to group conversa¬ 
tions, these two men had ideas in com¬ 
mon. They both wanted to go into busi¬ 
ness for themselves. Mr. Jerod was a 


knock-out” at elec¬ 
trical refrigeration 
and radio servicing, 
while Mr. Holtz 
considered himself 
a “cracker-jack” as 
an electrical con¬ 
tractor. Mr. Holtz 
also stressed his popularity and large 
acquaintance in his home town. He felt 
that better opportunities presented 
themselves in the North-West than 
here in the East. 

The seed was there and the idea grew. 
They decided on a partnership and pro¬ 
ceeded to make plans accordingly. 

No sooner said than done. They went 
to the superintendent, presented their 
case and tendered their resignations. 
The superintendent had known these 
men for a long time and thought well 
of them. He offered his good wishes 
and at the same time, in a spirit of 
friendship, offered them the following 
proposition. 

If Mr. Jerod and Mr. Holtz would 
take care of the refrigeration plant in 
the chain branch of that city he would 
secure for them space in the basement 
of that store, rent free. They could 
also put a sign in one corner of the 
window. The only stipulation being 
that one of them had to be on duty all 
the time. To this Mr. Jerod and Mr. 
Holtz agreed. 

The picture described is beautiful— 
prospects looked bright. Combining 
refrigeration and radio servicing with 
electrical contracting as an all-year- 
’round business was a master stroke— 
and on top of it all—rent free! 

In summation—the following points 
are outstanding: 

(1) Mr. Jerod is a good man on radio 
and refrigeration service. 

(2) Mr. Holtz is a good electrician. 

(3) Both men are good workers, they 
are congenial and have worked to¬ 
gether for a number of years. 

(4) A place of business has been 
provided—^rent free. 

(5) Mr. Jerod has a circle of friends 
and acquaintances as prospective cus¬ 
tomers. 

(6) The combined financial resources 
are over $1,000. 

Again I repeat—^the picture is good. 
Now let us analyze their problem. 

ANALYZING THE PROBLEM 

What in your opinion are the possi¬ 
bilities of success for Mr. Jerod and 
Mr. Holtz? 


After you have formed your opinion, 
put it down on paper, and see how it 
compares with the following (illus¬ 
trated) analysis. 

First—neither has had any business 
experience. 

Mr. Holtz has not been in his home 
town for 12 years, and is depending 
upon friends and acquaintances that he 
has not seen for years. 

I learned that neither one knew how 
many electrical contractors were in 
that town, nor could they inform me as 
to the number of radio service shops 
located there. They did not know the 
type or number of industries in the 
vicinity nor did they know whether the 
homes were in congested or scattered 
areas. They made no effort to determine 
the competitive conditions. 

From this point on, lack of business 
experience becomes noticeable. 

By studying the sketch (Fig. 1) of 
the store and the space allocated to 
these men, it became apparent that in 
order for a customer to get to the serv¬ 
ice department they would have to go 
through the store, downstairs and to 
the rear. True, the space is large, but 
not readily accessible. 

Although a sign is permitted in the 
window, no merchandise could be dis¬ 
played, therefore, possible sales of 
(Continued on page 246) 



Fig. t. Th« rtnt-free space offerad as **falr axchanga'* 
for one man's full-Hme services. 


BUSINESS PROBLEMS 
OF THE SERVICE MAN 

The problems confronting a Service Man just 
branching out "on his own" are many and oft- 
times unforeseen. This series of articles treat 
of these problems in a thorough-going, prac¬ 
tical and personal manner. Don't miss them! 
Conducted by JACK GRAND 
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CROSLEY MODEL A-157 (FIVER ROAMIO) AUTO RADIO 

5-Tuba Superheterodyne; Automatic Volume Control; Direct Tuning 




The Fiver Roamlo 
direcMuning, auto* 
radio superhetero¬ 
dyne. The power 
supply and speaker 
are self-contained, 
the latter being 
mounted on the 
left side of the 
housing. 


The Crosley Model A-157 auto>radio set is a single unit, 5*tube super¬ 
heterodyne receiver, incorporating A.V.C. and many advanced features 
in circuit design. The power supply unit is an integral part of the 
receiver chassis an<* uses a primary-type vibrator. 

Tubes ano Voltage Limits. The following table gives the functions of 
the tubes u.sed, together with the voltage readings between the tube 
socket contacts and the receiver chassis. Voltage readings taken with a 
1,000 ohms/volt, 500-V. voltmeter (except filaments) with receiver in 
operating condition and no signal input. 


TURK SOCKET VOLTAGE READINGS 


Tube 

Function 

H 

P 

S 

Su 

K 

Ga 

Go 

6A8G 

Osc.-Mod. 

6.0 

220 

00 

— 

0 

00 

0 

6Z7G 

I.F. Amplifier 

6.0 

220 

00 

0 

0 

— 

— 

6Q7G 

Diode Det. & A.F. Amp. 

6.0 

110 

— 

— 

0 

— 

— 

6K6G 

Output 

6.0 

200 

220 

— 

0 

— 

— 

6X5G 

Rectifier 

6.0 

— 

— 

— 

220 

— 

— 


Power Output approx. 4 W. 

Battery Drain approx. 5.7 A. at 6 V. 



Connect the output meter to 3 and 4 of the 6K6G output tube socket. 
Be sure the meter Ls protected from D.C. by connecting a condenser 
(O.l-mf. or larger—not electrolytic) in series with one of the leads. 

1. Tuning I.F. Amplifier to 455 kc. 

(a) Connect the output of the signal generator through a 0.02-mf.* 
or larger, conderuser to the top cap of the 6AHG Osc.-Mod. tube, leaving 
the tube*s control-grid clip in place. Connect the ground lead from the 
signal generator to the receiver chassis frame. Keep the generator leads 
as far as possible from the control-grid leads of the other screen»grid tubes. 

(b) Adjust the station selector so that the rotor plates of the tuning 
condenser are completely disengaged and turn volume control to max. 

(c) Set the signal generator to 455 kc. 

(d) Afljust both trimmers located on the 2nd I.F. transformer for 
maximum output. 

(e) Adjust both trimmers locatetl on the 1st I.F. transformer for 
maximum output. 

(f) Repeat operations (d) and (e) for more accurate adjustments. 

In order to prevent A.V.C. action €Uwavs use the lowest sigwU generator 

output that will give a reasonable output meter reading. 

2. Aligning R.P. Amplifier. 

(a) Connect the output lead from the signal generator through a 250 
mmf. condenser to the “ANT.** connection of the receiver. 

(b) Set the signal generator to l,4O0 kc. 

(c) Adjust the station selector to 140 on the dial. 

(d) Adjust the trimmer on the “OSC.** section of the tuning condenser 
for maximum output. 

(e) Adjust the trimmer on the “ANT.** section of the tuning condenser 
for maximum output. 

(f) Readjust the station selector for maximum output. Do not readjust 
the OSC. trimmer. 

(g) Repeat operation (e) for more accurate adjustment. 

3. Adjusting Antenna Compensating Condenser. 

(a) Set the signal generator to 600 kc. 

(h> Tune in a 600 kc. signal with the station seU*ctor for maximum 
output. 

(c) Adjust the antenna comperLsating condenser. Cl. 

(d) Repeat operations (b) and (c) alternnU*Iy until no further im¬ 
provement can be obtained. 

(e) Set the signal generator to 1,400 kc. again. 

(f) Tune-in the 1,400 kc. signal with the station selector for maximum 
output. 

(g) Readjust the trimmer on the “ANT.** section of the tuning con¬ 
denser for maximum output. 

It will be necessary to adjust the antenna compensating condenser to 
the car antenna after the receiver has been installed in the car. 

(a) After the insUllation is complete, tune-in a WEAK station be¬ 
tween 55 and 65 on the dial. 

(b) Adjust the antenna compensating condenser for maximum volume 
in the speaker. 
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BUILD THIS 

"INTERMITTENT OPEN" 
CONDENSER TESTER 

A factory-type "breakdown-test oscillator" is described. 
JOSEPH MOSIO .......... . 



Fig. A, Appearance of the "intermittent open" 
condenser tester. 


O NE OF THE MOST difficult condenser troubles to 
detect is the problem of open, or ‘‘intermittent open’’ 
paper condenser.s. To detect these conditions quickly 
and efficiently a special type of tester has been designed and 
is in use in a well-known condenser factory. Service Men 
may wish to'duplicate it. See Fig. A. 

The tester consists of a push-pull oscillator circuit that 
will deliver approximately 8 watts of R.F. power. This 
current is sufficient to tend to break down any intermittent 
contact between the condenser terminal, or wire, and the 
condenser foil. In some cases this break-down will occur 



Fig. I. SchenaftC circuit of the condenser tester shown above. 


immediately, and in others it may be necessary to allow the 
condenser to “cook” for 5 or 10 minutes. If such a weak 
contact is present it is certain that the heavy R.F. current, 
which passes through the condenser, will produce the de¬ 
sired permanent open and thereby the faulty condensers can 
be eliminated. See Fig. 1 for schematic circuit. 

HOW TO USE THE INTERMIHENT-OPEN 

CONDENSER TESTER 

The circuit is so arranged that the condenser under test 
is placed in a series resonant circuit with the variable con¬ 
denser of the tester. By varying the capacity of the variable 
condenser, CV, with the test condenser in the circuit at 
terminals TEST, resonance is indicated by maximum glow 
of the pilot light, V. Also, it is possible to have a capacity 
indicator by calibrating the variable condenser with standard 
condensers of known capacitance. Intermittent-open con¬ 
densers can be detected by the flicker of the pilot light; and 
no-glow indicates a completely-open condition. 

In construction of the tester, it may be necessary to 
adjust the coupling of the coils in the resonant circuit to 
obtain maximum glow of the pilot light, however, after a 
few trials this condition can be obtained satisfactorily. Use 
(Coutinned on page 241) 
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NEW INSTRUMENT 

SPEEDS 

FREE-POINT TESTING 

A new device permits breaking various tube 
circuits to obtain current instead of voltage 
measurements. 


G. H. KOCH 


IIIIIIIIIIIIUIIIIMIliilllllllllllllllllllllllllllllllilllllllllllllllllllllMIIIIIIIIIIIIIIIIII! 



A new instrument has made it possible to quickly 
and conveniently make the very important current 
measurements and point-to-point voltage and resistance 
tests through the cord-and-plug method of analysis. Also, 
it eliminates the confusion caused by the great number of 
tube types now in use, in new and old receivers. 

Through the use of machined cards (see Fig. A), placed 
over the jack switches, covering the internal connections and 
designations of all types of tubes, the operator has an ideal 
set-up for making a complete analysis without interruption 
of his trend of thought. Tube manufacturers can arrange 
the elements in any sequence they see fit for it is no longer 
necessary to refer to a complicated chart or to try to remem¬ 
ber the connections or numerology of the various elements. 

This instrument, which has been given the name of 
^‘Anal-0-Scope,” when used with any volt-ohm-milliammeter 
is a practical and convenient device for taking current 
readings. Due to the complexity of the present-day receiver 
with its complicated and high-value resistance networks, 
the current method of analysis is becoming a very practical 
(Continued on page 249) 


Fig. A. The new instrument which facilitates free-point testing. Its "series- 
circuit" jacks permit current readings of any circuit. 



Fig. I. Schematic diagram of the instrument illustrated above. Note the 
"series-circuit" jacks for insertion of a current-reading meter. 
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Fig. I, A, Adjustments of the phono pickup; B and 
C, Proper playback angle of needle and head. 


N umerous articles have heen 
written in the matter of exact 
recording procedure for the niak* 
ing or cutting of instantaneous records 
on both aluminum and the so*called 
acetates. But articles covering the sub¬ 
ject of correct playback have been rare. 

WAX, ACETATE AND ALUMINUM 
RECORDINGS 

Close examination of recordings on 
ioaXf acetates and atumhwyn show that 


CORRECT PLAYBACK 

OF SPOT RECORDINGS 


Proper playback of spot recordings is equally if not more 
important than the actual recording. Here are some inter¬ 
esting facts. 


RALPH L. POWER 


iiiiJiiiiiiniiJiiiiiiiiiiiitittiiiiiiiiiiJtiiJMNiJiiiijniNiitiiJiiiJJtitiiJiiNtiiiiiJiiiiiiiiiiJnii 


PART I 


the ordinary playback pickup totally 
fails to reproduce many of the recorded 
frequencies! 

The average playback set-up is en¬ 
tirely unsuitable for use on instan¬ 
taneous recordings, for the following 
reasons: 

(1) Excessive head weight results in 
excessive needle pressure (which causes 
tearing of the groove bottom and sides); 

(2) Too-short an arm results in ex¬ 
cessive side-wall pressure at the ex¬ 
treme end of the arc in the swing of 
the arm across the record. 

While not so serious on cellulose- 
coated material its most aggravated 
form shows up on aluminum, where 
there is of necessity, a very shallow 
groove together with a soft, pliable 
playback needle which quickly wears 
its point out of the groove and onto 


the record space, or lands between the 
grooves when there is any appreciable 
side pressure. Naturally, the remedy is 
to use an arm the greatest longest possi¬ 
ble length, together with a frictionless 
pivot bearing. 

Further examination discloses that a 
great number of pieces of equipment 
used to playback instantaneous records 
not only fail to reproduce for the listen¬ 
er the frequencies and quality recorded 
on the discs, but very often the modu¬ 
lated groove in a single playing is not 
only seriously deteriorated but in many 
cases completely ruined. 

ACETATE RECORDS VS. 

COMMERCIAL PRESSINGS 

It must be borne in mind that there is 
a vast difference between acetate rec^ 
ords and commercial pressings. 

(Continued on page 244) 
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FREE A I-year subscription to RADIO-CRAFT to 
each person who submits a WITTKPUIZ that in the opinion 
of the Editors is suitable for publication in RADIO-CRAFT* 
Read the following WITTIOUIZZES; can you spot the 
correct answers? Now send in YOUR idea of one or more 
good WITTIQUIZZES based on some term used in radio, 
and win an award. (Contest rules appear on page 235.) 

'iniiiiiiiinjiiiiitiiiiiMiiiuiiiJriiiiitiinMHiJJiiiiitiiJiiiiitiiiiiiiiiiiiiiJtiiiittiiittimiiiiiitiiitiiiiiiiiitiiiiJiinittiiitiiiiiiiuiii 


(10) Did you ever know that ampere- 
fiour is— 

(a) A popular radio program, (b) A 
quantity of electricity, (c) A fractional 
part of an hour, (d) A particular kind 
of time, (e) An astronomical expres¬ 
sion of distance, (f) The speed of an 
electric current. 

(11) Radio-frequency currents travel 
along the surface of a wire because— 

(a) The shortest distance between 2 
points is a straight line, (b) 2.^R is the 
circumference of a conductor, (c) Cen¬ 
trifugal force drives it there, (d) “Skin- 
effect” is characteristic of high-fre¬ 
quency currents in a solid conductor, 
(e) Skip-distance effects arise at high- 
frequencies. 

(12) You may not know offhand, but 
E. M. F. means— 

(a) Equipment Manufacturers Fra¬ 
ternity. (b) Electromagnetic force, (c) 
Electrical motor friction, (d) Electro¬ 
motive force, (e) Electrical microfarad. 

(13) Did it ever occur to you that 
grid bias is— 


(a) A grid, cut on the diagonal, (b) 
A direct component of the grid voltage, 
(c) A neutral voltage on the grid of a 
tube, (d) An intermediate component of 
the grid voltage. 

(14) A haywire kooktijy necessarily 
must be— 

(a) A circuit wired carelessly, (b) A 
cross-connected radio network program, 
(c) A farm-type radio set. (d) A radio 
set connected by means of wire from a 
bale of hay. 

(15) Volume control. Are you 
thoroughly familiar with these w^ords? 
Would you say that they referre<l to— 

(a) A device for reducing signal in¬ 
tensity. (b) A dietician, (c) A w^eak 
radio tube, (d) A low-loss potenti¬ 
ometer. 

(16) If you overheard a conversa¬ 
tion in which you caught only the 
words poiver factor would you know 
this was a reference to— 

(a) An electricity generating sta¬ 
tion. (b) The ratio of true to apparent 
power, (c) The nomograph crossover 


point of amplification versus percentage 
curves, (d) The amplification factor of 
a power tube. 

(17) Most radio fans know that a 
voltage divider is— 

(a) An official appointed by the 
F.C.C. to see that radio voltages are 
evenly divided among licensed broad¬ 
cast stations, (b) A voltage-measuring 
instrument, (c) An electrical mathe¬ 
matician. (d) A resistor provided with 
contacts for obtaining desired voltages 
when a voltage exists across the entire 
resistor, (e) A resistor which generates 
various voltages. 

(18) It is now definitely established 
that the Lttxembnrg Effect is: 

(a) The peculiar property of micro- 
waves hastening the “souring” of a 
particular cheese, (b) Cross-modula¬ 
tion of radio waves in the ether, (c) A 
frequency drift of the transmitter due 
to a high cheese content in the casein 
insulating parts. 

(Contimied on page 235) 
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OPERATING NOTES 

ANALYSES of 

RADIO RECEIVER SYMPTOMS 
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Pilot 11-1. 115. When the complaint of fadinR. 
intermittent reception or oiicillalor drift is re¬ 
ceived on these models, <letermine whether the 
fadinR exists on all bands or only over the low- 
frefiuency portion of the broadcast band. 

Since an inter-stiition noise suppressor staRe 
is employed, a shift or fre<tuency drift of only 
4 or 5 kc. will produce an inoperati\‘e condition 
when the silencing stage is 8witche<l on and 
being u.sed. Reception can again bo obtained by 
re-tuning to the carrier. An intermittent oscilla¬ 
tor plate coupling condenser, a 0.01-mf. unit 
(sec Fig. IE), has been found at fault in this 
case. This condenser connects between the type 
7G oscillator tube plate, and the arm contact of 
the rear section of the wave-band switch. Ui»on 
replacement mount the unit firmly bj remove 
the possibility of vibration and consequently 
microphonics. 


RCA Victor RAE-79, RE-81. Although these 
two models use entirely different chassis, they 
are both radio-phonograph combinations wherein 
the phonograph pickup Ls employed for home 
and radio recording as well as record reproduc¬ 
tion. 

After some period of use, in every case where 
the home recorded records are produced, it will 
be found that not only will record reproduction 
bec‘ome weak and distorted but that home or 
radio recordings cannot be made with the same 
volume and clarity as before. Since an additional 
weight is placed upon the phonograph pickup 
when producing homo recorde<l records, the 
pickup device is subjected to a good deal of 
strain. ina.smuch as it is nut especially manu¬ 
factured for this purpose, and generates an 
unusual amount of heat when used for any 
length of time. This cauttes the wax with which 
the pickup coil w im 7 >rfijnatcd, to melt atid run 
down between the pole pieces ayid armature, and 
ttjfon the rubber damping blocks. Of course, 
this action does not take place until several 
months of operation when the loss in phono 
output becomes markedly apparent. 

The only methixl of effecting a repair is that 
of dismantling the entire pickup unit, being 
sure to place a keeper across the magnet before 
its removal and noting its polarity in relation 
to the pole-pieces. The armature and pole-niecca 
should be carefully cleaned so as to entirely 
trve from the impregnating comi)ound. In some 
instances, it is necessary to replace the rubber 
dampers, which have become well "soaked,** so 
to speak, before satisfactory operation can be 
obtained. The.so rubber dampers may be made 
from the rubber of an ordinary baby bottle 
nipple. 

After all parts have been cleaned and the 
rubber dampers installed, the pickup should be 
re-ussembled, the magnet remagnetize<l. if possi¬ 
ble, and the armature adjusted so that it is 
equi-distant between the pole-pieces. This ad¬ 


justment must be made with the permanent 
magnet in place, although the latter may he 
turned <lown in order to gain access to the ad¬ 
justing screws. It should be remembered that 
the keeper bar must not be removed until after 
the magnet has bi'en returned t<» its position 
across the pole-pieces, 

Bertram M. Freed 


Majestic 130. Fading on these models is usually 
traced to the grid-return bypass condensers. 
These condensers are in small metal can.s located 
under the gang condenser shield. See Fig. lA. 


Majestic 90. Fading on these models is caused 
by cathode bypass condensers in the R.F. and 
detector stages. Another complaint on this model 
is inability to get stations on portion of dial 
caused by shorted gang condensers. 


Majestic 70. Weak and distorted reception on 
the Majestic 70, which clears up when putting 
the aerial on the grid of the 2nd or 3rd R.F., 
but gets weak and distorted when putting the 
aerial back to the aerial post, Ls caused by an 
"open” in the volume control. See Fig. IH. 

Irvint. Iskowitz 


Philco 54 A.C.-D.C. Distortion. Check wire- 
wound resistor on rear-right of chassis. The low¬ 
er portion of this unit develops high resistance 
(contact), and gives the type 7.7 tube triode- 
grid an incorrect bias. Remedy—clean the 
terminals and wire thoroughly, and resolder or 
replace unit. Distortion can also be cati.sed by 
gradual increase in volume control resistance, 
due to wear, which changes the diode load. See 
Fig. 1C. 


RCA Model R-IO. When noise. Similar to a 
noisy tube or loose connection, is encountered on 
this model, it may be caused by the metal 
grommet through which pa&<es the control- 
grid wire to the Ist-dctector being loosely fastened 
to chassis. A minute potential, which shorts inter¬ 
mittently to chassis, due to mechanical vibration, 
is developed in this .small metal loop. This results 
in a varying voltage being superimposed on the 
signal voitjtgc going to the control-gritl of the 
tube. As there is a great deal of amplificati jn 
present, the noise resulting is very objectionable. 
See Fig ID. 

Alex Plakapis 


Wet Electrolytic Condensers, It has been called 
to our attention that occasionally, the electrolyte 
from wet electrolytic condensers will leak out 
of the container, run down the side and harden, 
leaving an unpleasant deposit. This is entirely 
natural due to the chemical action in conik-tisers 
of this type. 

In the manufacture of these condenser.^*, gev- 
(Continued on page 249) 



Fig. I. Operating notes on: A. Majestic 130; B, Majestic 70; C, Philco 54; D, RCA R-10; E, Pilot 114-15. 
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SERVICING 

QUESTIONS 
& ANSWERS 


Service Men^ may write, requesting answers to 
specific service questions. Address inquiries to 
Service Editor, For questions answered by mail, 
a service fee of 25c per question Is made. Only 
questions of wide interest can be published. 

iiiiMiiiiJiiiiiiiiiMiiiimiiiiiiriijiiiiiiiiiijjiiiiiiiimiiiiiiiiiimniiiiiMiiMiiniiin^^ 

Note: An effort is bein^ made to maintain 48- 
hour service on mail inquiries, from Service Men, 
addressed to "Servicing Questions & Answers.*' 
Let us help you on that rush job. 


P.A. FADER 

(26) D. J. Fink. Ixing Reach, L. I. 

(D.) What is meant by a "fader" as applied 
to a P.A, system? How is same used and why? 

(A.) A fader system that is usually associatetl 
with P.A. work is a means of regulating the 
intensity of the input signals (voice or music) 
by the operator of the system in order to permit 
a mixing of voices, or phonograph recordings, 
or both. 

A series of potentiometers, connected to the 
various inputs, is so arranged that, by rotating 
the controls, mixing is accomplished. 


BURNED-OUT AUDIO 
TRANSFORMER 

(27) H. C. Johnson, Springfield, Mass. 

(Q.) I have a Silver-Marshall model 730 
“Round-the-World 4," battery operated. In the 
schematic circuit of this receiver a No, 255 
Silver-Marshall unit is used in the 1st audio 
stage, and a potential between 45 V. and 135 V. 
Ls specified, I :im using a * R" eliminator in 
place of the *‘R** batteries. On the DO-V. tap of 
the "R" eliminator I get a vol.ugo reading of 
135 at the plate prong of the UX 222 socket 
In an effort to improve reception, I stepped up 
the voltage regulator on the "R* eliminator, and 
a.s a result burned-out the primary side of the 
No, 255 transformer. I replaced it with a 
straight audio tran.-jformer having a ratio of 
3-to-l and it work.s, but ntit very satisfactorily. 
Please advise me how 1 can correct thi.'i trouble. 

(A.) The reason that the voltage reading on 
the plate of the type 222 R.F, tube seims to be 
excessive is primarily due to a minimum drain 
of your set; in other words, the "R‘* eliminator 
was designed to supply mure plate current— 
approximately from 60 to 100 Ma. 

Therefore, you can readily understand w-hy, 
with very little plate current being drawn by 
(Continued on page 254) 



Fig. Q26. Fader-mixer for P.A. systems. 



Fig. Q27. Open resistor In S-M model 730 Set. 



Fig. Q28. Defective electrolytics in RCA 4-17-M. 
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BIGGER SERVICE PROFITS FROM BETTER TOOLS 

(CotUimu'd fr(ynt iJOtfc 210) 



IN ANALYZERS 

Devices of thw type are and probably 
always will be the most important dollar 

earners of the radio service business. These 

Tlevices when fundamentally built depend on the 
bfisic units of the radio indu.stry, namely *—voltSf 
ohm ft and amperes. An analyzer should be built 
around a high-grade meter incorporating a 

properly-treated magnet, sapphire jewels and 
the hardest pivots obtainable. Poor treatment 
of magnet steels may cause a drop of 10 per 
cent or more in an instrument sensitivity after 
a period of weeks or months; soft jewels will 
soon wear sloppy and cause errors when the 

analyzer is used in different positions such as 
at 45 deg. angles or when mounted upright in 
a test panel; and blunt pivots result in bad 
friction. Any one of these defects may not just 
make the meter inaccurate but may render it 
entirely useless and $1 or $2 more spent on the 
instrument can be entered in the "well assigned 
cost" column. 

Since all voltmeters are adjusted milli-or micro- 
ammeters with accurate series resistors and, there¬ 
fore, the accuracy of a voltmeter is directly 
dependent upon the construction and tolerance 
of the resistor used. No voltmeter can ever be 
better than the grade of resistance unit in¬ 
corporated with the instrument. Accordingly, 
manganin-wire-wound spools or other types of 
high-grade precision resistors are vital if any 
rea.sonab]e accuracy is expected from the device. 

Commercial carbon resistors will function all 
right in receivers where 10 per cent tolerances 
are sufficiently accurate for general receiver 
operation, but in voltmeters they add con¬ 
siderably to the overall tolerance in the form of 
inaccurate adjustment and differences in resist¬ 
ance with temperature and humidity. These 
re.sistors are commonly made up of carbon par¬ 
ticles hehl together with a binder of glue, or 
some similar substance which is in itself hygro¬ 
scopic, attracting and holding moisture under 
wet weather conditions. This substance will also 
expand and contract, changing the po.sition of 
the carbon particles in contact and, therefore, it 
is very difficult to expect any sustained accuracy 
for meter work on resistors of this type. For a 
few cents more per resistor, ^/{t-per cent-adjusted 
precision resistors can be used with the instru¬ 
ments and maintain the basic meter accuracy 
over each of the voltage scales. 

Rectifiers for A.C. ranges should always be 
of the full-wave type if uniform results on 
various wavefornLs and fre<iuencies are expected. 
These units depend upon the current density 
used in the discs for accuracy over wide tem¬ 
perature and humidity limits, and therefore, 
where 1 milliampere or lower sensitivities are 
used, the discs should be as small as possible. 
In addition, all of these full-wave meter recti¬ 
fiers come under the Weston Instrument Com¬ 
pany’s patents and a great deal of research has 
been done by this company on the method of 
construction of the discs for meter work. 

High sensitivities in analyzers are becoming 
more important daily due to the high impedance 
and resistance circuits used in many of the 
modern receivers. Analyzers of 20,000 ohms/volt 
type have been placed on the market by the 
Weston Company and these analyzers have a 
great many advantages over the former 1,000 
ohms/volt types. Not only are high-sensitivity 
voltage ranges available for accurate direct- 
reading measurements of plate, screen-grid and 
control-grid voltages with minimum instrument 
drain, but current readings down to 0.5-micro¬ 
ampere can easily be measured with these new 
instruments. The current readings thus obtain¬ 
able are just as important as the high-sensitivity 
voltage ranges in measuring detector diode cur¬ 
rents, oscillator grid currents, hlgh-mu triode 
plate currents, and output pentode distortion 
grid currents. The Service Man in purchasing 
his equipment should not afford to overlook these 
extended advantages in the advancement of the 
radio instrument art. 

Current readings are as vital as they ever 
were in servicing the modern receivers. Analyzers 
with attached cord and plug, and built-in sockets 
are, however, not ob.soleseence-proof and it is 
highly advisable to purchase an analyzer with a 
detachable selector block. Instruments of this 
kind have been on the market 4 years with no 
change whatsoever in the analyzer proper; a 
small skirted adapter unit being the only 
purchase required to carry through a complete 
gamut of octid tubes announced during the last 


2 years. This in itself is an enviable record for 
any piece of equipment and should point out the 
advisability of purchasing an analyzer unit de¬ 
pendent only on volts, ohm.s and milliamperes, 
and mechanically independent of all tube base 
connections. 

For accurate service work, current readings 
are indispensable and should always accompany 
point-to-point analyses to protect all parts in 
receivers from overload. Tubes may draw exces¬ 
sive currents under conditions not directly 
obvious such as incorrect grid bias potentials, 
and these In turn may cause excessive currents 
to be drawn through output transformers or 
other parts that may not stand the overload. 
Where well-regulated power supplies are in¬ 
corporated in the receiver, these overloads may 
be overlooked without a direct-current measure¬ 
ment being made directly at the plate ; excessive 
current often causes a transformer failure to 
occur a week or two after delivery of the receiver. 
A photograph of the selector block detachable 
from an analyzer with built-in current jacks 
which automatically put the instrument in series 
with any of the tube electrodes, is shown in 
Fig. A. Plate currents, control-grid currents, 
screen-grid currents, diode A.V.C. and A.F.C. 
currents can all be measured quickly and effec¬ 
tively with such a device. 

IN TUBE CHECKERS 

In tube testers the method of standard measure¬ 
ment, the flexibility of circuit, the construction 
of the instrument and the grade of other parts 
used are primarily important. 

With the large number of tubes on the market 
today the total emission method of measurement 
as worked out by the sub-committee on tube 
testers of the Radio Manufacturers Association 
has proved to be the most economical, most 
flexible and best method of testing tubes both 
for the Service Man and the dealer. 

There was always argument with regard to 
mutual eatuluetance versus emission readings and, 
in general, mutual conductance readings are best 
where they can be measured accurately. To make 
correct measurements, however, requires most 
definitely a patch-cord system of jacks and plugs 
to handle the multitude of tubes encountered 
today. Potentials directly proportional to the 
ratings as released by the R.C.A. License Bureau 
must be applied to each of the electrodes and 
this in turn requires several instruments for the 
electrode potentials in addition to a direct-reading 
mutual conductance meter. Testers such as this 
are available on the market and are continually 
sold to certain organizations and to some of the 
larger service concerns, but at prices in the 
order of $300 or $400, and in general, the margin 
of profit on tubes handled by the Service Man 
will not warrant an expenditure of this amount. 
Furthermore, in testing a large number of tubes 
patch cords are rather complicated to handle and 
the average Service Man or dealer could not 
take the time to set up each tube base for test 
while the customer waited. This R.M.A. circuit 
as mentioned above, with maximum flexibility 
of switching for the tube bn.ses incorporated in 
a tester of high grade construction, is the best 
answer for the tube tester problem as far as 
Service Men are concerned. A typical tester of 
this calibre is illustrated in Fig. B. 

Accurate measurement of transformer poten¬ 
tial is vital as read directly on the teeter instru¬ 
ment; coupled with a method of line voltage con¬ 
trol that will afford good regulation and complete 
adjustment all the way from the lowest to the 
highest line voltages encountered. Sockets that 
do not grip the tube too tightly and thus wear 
out easily should be used, this requirement being 
very different from that found in the average 
radio set where tubes must be gripped tightly 
and inserted only 3 or 4 times during the life¬ 
time of the receiver. A single tube tester con¬ 
tact may have to outwear 100,000 tube pins 
in.sertetl during the life of the tube checker and 
this re<iuires special design. 

IN VACUUM-TUBE VOLTMETERS 

These are basically radio-frequency and audio¬ 
frequency tubes, and should in general be so 
considered, except where actual A.V.C. direct- 
current potentials are to be measured. A vacuum- 
tube voltmeter is the type of R.F, voltmeter 
needed for gain-per-stage measurements right 
at the control-grids of the tubes, audio measure¬ 
ments across grid windings and bypass conden- 
(Continued on page 230) 
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26 LATEST AMATEUR RECEIVERS! 

Sec the moit complete line of Amotcur receivers 
ir» Radio- -beginning on page 114 of your 1938 
ALLIED Cotolog! Rodio's leodlng mokes- -Notionol, 
HoHicroflers, RCA, Sorgent, Hammnriond, etc. Also 
lotest RCA, Utoh, 

Ond All-Stor Trans* 
mitters; books, 
ports, tools. Every¬ 
thing from a grid 
cop to o ’^KW 
X-mitter1 




32 TESTED AND APPROVED KITS! 

Radio Byiiders--here's an ossortment of kits 
ranging from o 1 Tvbe set to a l4 Tube All 
Wove Superhet—kits for every purse ond 
purpose' Write for Free Ports Lists—for ony 
kit described in ony radio publication. 


CORPORATION 

833 WEST JACKSON BlVD., CHICAGO, III. 


MORE THAN 12,000 RADIO PARTS! 

Listing rnore thon 12,000 exact duplicote ond 
replacement parts. Ihe 1938 ALLIED Cotolog 
offers a trernendous ossortmfent for repoiring 
or building ony radio Circuit. This great book 
enobfes you to spot the port you want— 
convenierttly, quickly,'exoctly! 


68 NEWEST TEST INSTRUMENTS! 
Rodio’s most extensive line of test in¬ 
struments—new 2" Cothode Roy Os¬ 
cilloscope, Oscillographs, Ano- 
lyzers, Tube-Checkers, Set-Tes¬ 
ters, SIgnol Generators, Meters, 
etc. Also, new Build-Your-Own 
Kitj ond 20,000 ohms-per- 

volt equipment. 


PAGES PACKED WITH SETS • 
PARTS • KITS * AMATEUR GEAR- 
P.A.SYSTEMS-TESTEQUIPMENT 


SEND COUPON 


WRITE FOR ALLIED'S NEW 1938 CATALOG^RADIO'S LEADING SUPPLY GUIDE! 

Send for this great book today—164 big pages packed with Everything in Radio! Thousonds of ports, dozens of radio 
sets, kits, Public Address Systems, Test Insjruments, Amotcur Receivers, books, tools, etc.—ot prices that will save you 
money on every purchase. See the separate P.A., Amateur, Service ond Radio Set sections—sec the revised, extended 
parts sections—see 1938*s lotest rodio developments—oil in your 1938 ALLIED Cofologl It's new, complete, ond different 
from ony other rodio book ever published—o book written by or\d for rodio men. Every page hos been planned to make 
your rodio buying easier and more profitable. Write for your FREE copy now—it's radio's easy-to-reod, easy-to-shop, 
eosy-to-ordcr-from catalog! 


EVERYTHING IN RADIO — AT LOWEST PRICES! 

ALLIED carries in regular stock oil leading radio lines ot lowest prices. We con obtain for 
you speciol or "hord-to-get" equipment on short notice—our central locotion under on® 
greot roof means foster service for you. Consolidote your purchases—fill ol! your radio 
needs from one single dependable source—ALLIED—Rodio's Leading Supply House! 

ALLIED RADIO 


Allied Radio Corp., 
Dept. 2-K 

833 \V. Jark»on Hlvd.. 
Cliicasro, III. 


Send uic yuur iDiiS Catalog 


65 GREAT NEW KNIGHT RADIOS! 

Automatic Tuning, powerful performance ond rich 
tone ore the feotures of the new KNIGHT Radios. 
Models for every foste and purse, from 5 to 16 
tubes, for AC, AC-DC, 6 Volt, 32 Volt, Bottcry ond 
Auto operation. Beautiful Console, Chainide, 
P.hono-rodio, Table and Chassis models—at un- 
bcatably low prices. See all 65 models in your 
1938 ALLIED Cotolog! 


-Itadiu ^ l^iadlng Supi'ly Gu 


26 MODERN P.*A. SYSTEMS! 

KNIGHT "Integroted" Sound Systems 
from 8 to 60 wotts.--portbble, permo- 
nent ond mobile- -for 110 Volt, 6 Volt 
ond Universgl operation. Also—new 
2-Way, Selective ond Superselective 
KNIGHT Intercom Systems. 

1 
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C 1 NAUDAOn APH 
CORPORATION 

SpcdkoK Divlolofi * Conn. 


rINAlIDAGRAPH 
Magic Magnet Speakers 

«ztensive]y utilized by oU leoding radio rO' 
ceiver ood P. A. equipment monuiacturert—are 
I available in a complete ronqe ol sizes Irom 5V!i 
to 16 inches, to meet your every radio require¬ 
ment. 

If you demand utmost dependability and fidel¬ 
ity ol reproduction from your equipment—in. 
sist on Cinaudagraph P. M. speakers. Carried 
in stock by all progressive distributors. Free de¬ 
scriptive literoiure on request. 


★ Yiiur choice of either metal-can or card- 
board-case ireneral-utility elect ndy tics. 
Compact. Fit anywhere. Inexpensive. 

★ 600 v. D-C. working. Provide extra safety 

margin. Use them to meet high surge 
voltages. 

★ Metal-can type inverted-screw mounted. 
Cardboard type has Adjustimount univer¬ 
sal metal flanges. 

Maui PATAI HO* Anniversary Edition, 
new UHIHI.VU- 32 pages. Many new 
items. Ask your jobber—or write us 
direct. 


CORPORATION 

m Wfliha^tun St : Brooklyn. N. Y. 


boo V. 

ELECTROLYTICS 


BIGGER SERVICE PROFITS FROM BETTER TOOLS 

(ConfiiiMcd from jhi{/c 228) 


sers, R.F. potentials in superheterodyne oscillator 
circuits, in trap circuit adjustments and in 
response-curve measurements. 

Copper-oxide rectifier instruments cannot be 
used to advantage on K.F. resonant circuits be¬ 
cause of frequency limitations and due to the 
fact that any loading of these circuits U*nds 
to pull them out of resonance. The direct inser¬ 
tion of a vacuum tube is about the only other 
method of measuring the potentials across these 
circuits. In this regard, a wcll-designcNl volt¬ 
meter should have a minimum input capacity, 
connections being made directly to the tube with 
no voltage divider or selector switch being 0.-400 
in the circuit. Such component parts will shift 
the capacity a few micro-microfarads each time 
a new section of the voltage divider or a new 
position on the rotary switch is used, thus 
shifting the resonant frequency of the circuit 
on which the measurement is being made. This 
will, of course, cause a direct error in the read¬ 
ings as the voltage thus read will differ on each 
range. 

IN OSCILLATORS 

Accuracy of calibration, frequency stability 
and shielding should be looked-for. Accuracy of 
frequency calibration is important in alignment 
work both at intermediate frequencies where 
it is vital and on the various wave bands where 
specific alignment points are mentioned by the 
manufacturer. No oscillator regardless of how 
well it is calibrated will maintain sustained ac¬ 
curacy without good coil construction and air- 
<lielectric condensers. Trimmer or compression- 
type padders have very poor humidity coefficients 
and are, in general, the very parts that cause 
drift in alignment of receivers. They, therefore, 
should be eliminated in oscillator construction 
and air condensers used throughout. Carefully- 
constructed coils, preferably on molded bakelite 
forms, should be used to assist in maintaining 
good accuracy. The Service Man should expect 
individual calibration of each oscillator that he 
purchases if such a unit is worthy at all of 
maintaining any kind of a frequency tolerance 
throughout its useful life. 

Battery operation ha.s several advanUigcs 
coupled with some disadvantages, but allows 
very complete shielding as the tnergy source is 
completely enclosed within the shieklod ca:»e. A.C. 
operation can be used but must be very carefully 


filtered so that signals will not feed back 
through the line into the receiver under test thus 
making it impossible to attenuate the signal in 
the receiver to a point where it later can be 
aligned. In any event shielding must be com¬ 
pletely incorporated so that alignment below the 
A.V.C. level on all receivers can be carried out 
in case it is difficult or impractical to eliminate 
A.V.C. action during the alignment procedure. 

Input impedance must be as high as possible 
and should be limited only by the measuring 
tube itself, this impedance will load the cir¬ 
cuit under measurement. Stability of readings is 
essential as devices, especially line-operaU'd 
types, will fluctuate with line voltage potentials 
nn<l cause incorrect meter readings unless some 
form of regulation is used. Without regulation 
on the lower ranges the instruiwent pointer will 
vibrate with small line potential surges and make 
it extremely difficult to obtain any kind of a 
reading. 

The vacuum-tube voltmeter will be sokl con¬ 
tinually in parallel with the oscilloscope as there 
are definite advantages in each type of instru¬ 
ment. For service work the vacuum-tube volt¬ 
meter with its direct readings in volta is much 
easier to understand and simpler to operate 
and. in general, will handle all the measurements 
re<iuired of the Service Man. The A.V.C. or any 
direct-current potentials cannot be read on the 
oscilloscope, as, an axis shift only will result 
and in turn, actual gain-per-stage readings in 
volts cannot be taken. Furthermore, the resist¬ 
ance-coupled ampliflers used in oscilloscopes arc 
notoriously poor on radio frequencies, some of 
them completely distorting the waveform : direct 
connection to the tube plates appears to be the 
only answer where R.F. measurements are con¬ 
cerned. Sensitivity, however, directly at the 
plates is not sufficient for many operations and 
here again vacuum-tube voltmeters can be built 
with much higher son.*<itivities. 

The oscilloscope will, however, be used where 
an image of the waveform is rcEiiiired but this 
in general, is not a definite rv<|uirement for 
Service Men in regular repair work. In any 
event, the operator should be quite familiar 
with the oscilloscope before attempting to make 
a large number of measurements with it. 

Two circuits showing method.^ of measuring 
automatic fre<tuency control discriminator voltage, 
and gain per stage, appear in Figs. 1 and 2. 


THE AIRCRAFT-RADIO SERVICE MAN 

(Continued from page 2o2) 


EQUIPMENT REQUIRING SERVICE 

The itinerant flyer may have in his plane only 
the simplest of radio equipment—perhaps only 
an aviation weather broadcast receiver an«l not 
even a transmitter. On the other hand, his 
e<|iiipment may be so comprehensive as to in¬ 
clude a beacon receiver, aviation weather re¬ 
ceiver, and a so-called auxiliary beacon receiver 
capable of all-wave reception ami thus permitting 
rei’eplion of broadcast programs; ami, a direc¬ 
tional-loop antenna that in conjunction with one 
or another receiving sets permits taking cross¬ 
bearings from either beacons or broadcast- 
station signals. This receiving equipment plus a 
1- or 2-way transmitter for both code and tele¬ 
phone operation may comprise the more inclu¬ 
sive radio set-up. 

The Department of Commerce reports that 
there are approximately 1,000 private and public 
landing fleltls (soon, many more—including 
emergency landing fields—will dot the land) ; 
and approximately 4.750 privately-operated 
airplanes. Since all the con>mercial airplanes have 
their own r.adio service crews it is unlikely that 
the av€‘ragc aviation-ratlio Service Man will have 
much opportunity to make repairs to the radio 
diuipment of such installation.s—except, perhaps, 
ill a case of extreme emergency. 

Spare does not permit the lengthy discus.sion 
that wouM be necessary to completely analyze 
the faults and remedial measures connected with 
priviUc-aviation. radio servicing—booles have been 
written on this subject alone—suffice it to say 
that antenna and counterpoise systems, battery- 
and generator-operated radio transmitters and 
receivers and their respective types of current- 
supply systems; and even in the more modern 
installations, private communication systems be¬ 
tween pilot and co-pilot or passenger, all come 


within the range of equipment that must be 
kept in top-iuitch condilioii, reganllcss of (n-a- 
sonable) expense, by competent radio Service Men. 


TABLE I 

SOURCES OF REVENUE FOR THE AVIATION- 
RADIO SERVICE MAN 

(1) Servicing existing radio receiving 
and transmitting equipment, including the 
power supplies and antenna systems. 

(2) Modernizing existing radio equip¬ 
ment to include additional services, such 
as pilot-to-copilot (or passenger) com¬ 
munication system, directional-loop anten¬ 
na, extended frequency range, etc. 

(3) Locating and minimizing or eliminat¬ 
ing ignition interference. 

(4) Sale of replacement components. 

(5) Sale of new transmitting and re¬ 
ceiving equipment. 

(6) Custom construction of radio trans-# 
mitting and receiving equipment. 


NEV/ TRANSMITTER AND 
PUBLIC ADDRESS MANUAL 

Not only radio amateurs and public address 
men (to whom it is dciHcatcd) but anyone at all 
interested in radio will welcome this excellently- 
prepared manual. It is chock-full of theory, dia¬ 
grams and practical data on transmitters and 
P.A. Some of its chapter headings are: R.F. 
Circuits; Audio Circuits; High-Fidelity Audio 
Circuits; Controlled-Carrier Modulation ; Plate- 
Supply Design ; Typical Rectifier Circuits ; Power 
Supply Filters, an<l others. The book is avail¬ 
able from United Transformer Co. for 25c. 
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AUDIO BEAT 

OSCILLATOR 

Based on Developments of 

H. J. BERNARD 

I NCORPORATING the original <levclop- 
ments of H. J. nERNAUl), manairinfr 
editor of "Raxlio World.” this Audio 
Prat Fretiuenry Oscillator, our AUDIO- 
MKTER. combines stability with enormity 
of output voltaic. Direct-read!n,? in audio 
frequencies, 0-10,000 cycles, and also 
direct reading: in output volts. 0-2 volts. 
Other beat frequency oscillators cost twice 
as much or more, yet provide only U 
volt output or less. 

Tlic audio neat frouurnoy nsrlllafor hercloforo 
has bcj-n reslrlrtcd largely to laborate-o* u.^e. duo 
to brohihitire (nioe'i. Ilfuvrvrr. wc H|ieciali 7 ,o In 
|i‘idu('iiiR iirocishin eqiiipnient at a price .>crviro- 
nicfi r.in afford. So for tlic llrst time aervircnion 
CMn Hitrk the fldellly of au<I)<> aniplifirrs in ro- 
iH ivers. of publlr addre.ss sy.stems. of spciikcrs and 
'niicr acoustic dcvhcv Ihtium' of the hicll 

nutlet, dend aniDlificrs P.in he tracktHl rlRht dfwvn 
«» their ofTcndiiiK ^li«*n djr ojwn. 

^ The Al/’I>U).MKTKU is prmided with dial sralo 
iM«’he< in diameter (extraordinary size), 8-1 
vernior dial and costly planetary drive, abo do>e- 
M’ rallbratcd seale. m) fbat even Uii> no<('S>.iry 
rriMiucncies for tuning mudeal Instru'wienli may 
he read cXiU'tly. 

The instrtnnoiit U eauli^d with an adju'stor. 
ire* ter .lied fre.incneles are ahva'^ rlKhU Winks on 
hue a.e. tif any commercial irequeney (25. 40. 60 
or 00 eyeV,) and al>o <iii d.e. t90-130 V.). I'lHU- 
l^''■•e wjih five fubc.^i and test cotda. shiptiim: 
Wt'.,dit K lbs. Net price.,...$14.40 


INFINITE IMPEDANCE A-C and D 


I NFINITE resistance voltmeter.s enable 
very accurate d-c measurements of cir¬ 
cuits in which hardly any current flows, 
such as diode loads and a-v-c sumdies. 
Infinite impedance volt-meters permit 
a-c measurements of tunetl circuits or 
any other network's. Here is a rvmarkablo 
answer tt> the serviceman's cryiiifT need for 
.such an in.strument. Not only docs the IN- 
FINOMIcrKH rir.iw ithHofutrltj VO rurr<'«f in 
making d-r measurements, hut it is also a 
vavtium tulie voltmeter that diiplieates the 
same f<‘at on ti.r.. mcasiirinj; viihatre of any 
frcqiieiiey, De>i>ite this double servii'o—meas¬ 
urement of hofh a.c. and d.c. without loadirm 
—the price is less than half that of moat 
nirrcnt-drawinK instruments that mca.sure 
only d.c. 



-C VOLTMETER 

J UST to show what an astonishinf: in¬ 
strument this is, we have a O-fiOO 
microammeter of crArsonval movement. 
Moreover, the meter has nearly five 
inches of spread clear aero.ss—t‘normous 
visibility. Then there are six sctile.s, 
0-1.5-.^>-1 r>-50-ir>0 volts, a.e, or d.c. 

The INFI.vomktkk has a huckinjc cir¬ 
cuit for zero meter roadinjcr, two input 
tip jacks, and a six-position ranpre 
switch. It works on any frequency a,c., 
also on d.c., 90-ld0 v., 
shpp. wt. 10 lbs. Complete v 
with three tubes, low- ^ 
capacitv test prod cable, 
net price. 



GENEMETER 


WITH VARIABLE 
AUDIO FREQUENCIES 

Our superlative siprnal Kenerator, ilirert roadintr 
fundamental frotiuemdea, loO kc. to 22 me., and 
direct rending also to 100 me., li.ns mmlillation 
service, with liand.spn'uil ainiio frexrueneiea 
25-lO.OQQ cycle.s. Audii>, in three bands, is savv- 
tooth wave and useful also for 
oscilloscope sweep. Complete # ig jm 

A'ith four tubes. Shipping ^ 1 fcfc***^ 

weight. 10 lbs. • ■ 



TUBE TESTER 



Emission type perfected tube tester 
for any and all types receiver tubes, 
including metal and metal-Kla^s. 
Tests short.s and leakage. Accurate, 
simple, sturdy, direct 
— English — reailing C A A 

(Rad-?-Good). Ship-^1 
piiij,- weight, 9 lbs. * 



ALLMETER 


ALL IN ONE 


The Allmeter, .a l,000-ohms-i»er-volt d’Arsonval 
instrument, instead of being just a volt-ohm- 
ammeter, is such an instrument, plus a.e. read¬ 
ings for voltages and currents, also accurately 
measuring very low resistance, from below one 
ohm. also high resistance, capacity, henries and 
decibels, comprising twenty instruments in one. 
For a.e, 60 cycles for ail 20 uses. Shipi>ing 
weight 6 lbs. 40 cy, $2 extra-; 25 cy. $3 extra. 
0-15-l50-750-volts and milliamperes, a.e. and d.c. 
-12 to -j- 30 docibles. .03—500 
ohm.s. 500—500.000 ohms. 5— tM 

1.000 henries .01—50 mfd. ^ 1 
Continuity Tester. * 


SUPERIOR INSTRUMENTS COMPANY 

Dept. RC-10 136 LIBERTY STREET N. Y. CITY 

Send for Our Catalogue PV in Colors — /f's FREE! 
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Infinite Ohms Per Volt 



ZERO CURRENT 

VOLTMETER 



This instrument may be connected 
to grids in any circuit without dis¬ 
turbing operation of set, built-in 
power supply furnishes balancing 

voltage.-adequately filtered. 

This instrument indicates: 

D.C. Volts at infinite ohms 
per volt 

A.C.-D.C. Volts at 1000 
ohms per volt 
A.C.-D.C, Milliamperes 
Ohms and Megohms 
Microfarads, Leakage 
Decibels 
Henries 

Wide ranges assure complete cover¬ 
age for radio testing. 


Model 4955S 

Universal Volt 
Ohm Milliammeter 


Larger Meter — 
More Ranges 


For Quality, Accuracy 
and Dependability use 
HICKOK TEST INSTRUMENTS 

ZERO CURRENT VOLTMETERS 
VOLT OHM MILLIAMMETERS 
SET TESTERS 
TUBE TESTERS 
OSCILLATORS 
OSCILLOGRAPHS 
MODULATORS 
APPLIANCE TESTERS 
PANEL METERS 

Write for literature on the 
complete HICKOK line. 

HICKOK 

ELECTRICAL INSTRUMENT CO., 
10413 Dupont Ave., 
CLEVELAND, OHIO 
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"LEARN-BY-EXPERIMENTING" 
BEGINNERS’ PRACTICAL RADIO COURSE 
AUDIBLE TONE GENERATOR 

(Continued from page 219) 


Fig. A ; arifl Ihc corresponding Bymbfda for these 
p.nrts, in Fig. lA. 

' EXPERIMENT—AUDIBLE TONE GENERATOR 
(•'RADIO WHISTLE") 

OUJKCT: To study the Operation of the 
Vacuum Tube in rniducing Audible Tones, 
known as audio /r* f/H€«ci/ OHciVations. 

PRINCIPLES INVOLVED 

In this Kxperiment, the operation of the vacuum 
tube as an amplifier of an input signal is modi¬ 
fied .‘50 as to have the tube produce its own 
signal which can be heard in the phones. Such 
a "generator of tones" which can be heard may 
be r:ille<l a "Radio Whistle" or more correctly 
an Audible Tone Generator. 

The purpose for which each part, other than 
the tube, Ls used in this Experiment is explained 
in the following listing: 

Rheoaiat (R). A moving arm making contact 
with reaiatance wire, that is, wire which opposes 
the passage of the electric current through it. 
By turning the rheostat knob to the right, we 
include less and less of this resistance in the 
circuit, ami thus allow more current to flow. 

Tratis/ornirr (T). A unit consisting of 2 coi7« 
of many turns per layer and many layers of 
insulated wire woun<l around an iron core. Cur¬ 
rent is sent through the first coil, called the 
primary (marked p and b in diagram. Fig. 2A 
and U). When this current Ls cau.'^od to change 
in any way, such us by electrical vibrations, 
these changes are transferred by the iron core 
to the second coil wound on it, culled the sec¬ 
ondary (marked c and g. in diagrams). Although 
these 2 coils are in no way electrically connected, 
the fact that they are wound on the same core 
gives the result that any changing current in 
the primary winding produces corresponding 
changes in the secondary winding. When, as in 
this case, the number of turns of the secondary 
is much greiiter than the number of turns in the 
primary, the changes produced in the secondary 
are also much greater than the original changes 
in the primary. This accounts for the name 
*‘step-up" fraFis/orm.cr, and, since it is used here 
in connection with audible sounds, it is technically 
known as an audio transformer. 

Variahic Condenser (C ad}.). A condenser con¬ 
sists, in general, of 2 conducting plates (usually, 
of brass or aluminum) separated by an insulator 
(mica, air, etc.). Its effectiveness in any circuit 
is judged by the amount of its capacity, which 
nican.s its ability to store an electric charge. 
In this case we can make the capacity greater 
by turning the adjustment screw to the right, 
which brings the 2 metal plates closer together, 
though they are still separateil by the insulator 
, w’hich is a .sheet of mica. Its a'^e here is optional, 
since its effect of making the pitch lower, which 
is t>btained by increasing the capacity, can be 
obtainctl without it, to a smaller degree, by 
using the rheostat to increase the filament cur¬ 
rent which (by indirectly effecting the "tube 
capacity") has the same effect. 

Key (K). Has the same action as a pushbutton 
switch in ' closing a break in the circuit thus 
forming a complete path (a closed circuit) and 
allowing the current to flow. 

Phones (Ph.). A device for converting the vary¬ 
ing flow of electricity into audible sounds. This 
device will be considered in detail in the next 
Experiment. 

Ratiery V.). A unit composed of a num¬ 

ber of cells which generate electricity by chemical 
action. Each cell contains a zinc and carbon 
element operating in a chemical paste. Since 
this paste, though always moist, is not in liuuid 
form, the cell is calleil a dryrell. Such a <lrycell 
could, for example, light a small flashlight bulb, 
since each cell is rated at 1 */(• volts, which 
signifies its effectiveness in supplying the 
"electric pressure" rc<iuired to force the cur¬ 
rent through the circuit against the opposition 
or resistance of the wire in the bulb. By connect¬ 
ing 3 such cells, as shown in the diagram, we 
have a series connection and the voltage of the 
entire battery L* then 4 V 2 V. (or volts). A "C” 
battery of 4Vj V. is simply a unit containing 3 

Please Say That You Saw It in Radio-Craft 


small cells already connected internally, and 
thus is eciuivalent to 3 individual drycells of the 
same small size. Although larger cells will last 
longer, this size Ls sufficient, in this Experiment, 
for operation over a few months. 

analyzing the circuits of a tube 

Referring to Fig. 2B. let u.s trace the 3 circuits 
of the tube in this arrangement. We will start 
With the "filament circuit" (or “loop"). The 
filament current which heat.s the tube is con¬ 
troller! by the rheostat. Turning the knob to 
the right decreases the amount of resistance of 
the rheostat being userl, and so the current in 
the filament becomes greater, heating the fila¬ 
ment more. 

The "grid circuit" contains the secondary 
winding of the transformer in which "electrical 
vibrations" (or oscillations) will be produced. 

In the "plate circuit," when the key Ls presscrl, 
plate current flows through the primary winding 
of the transformer setting up the electrical 
vibrations. These vibrations are transferre<l to 
the secondary winding in the grid circuit, be¬ 
cause—as previously state<l—both primary and 
secondary coils are wound on the same iron 
core. These vibrations, in the grid circuit appear 
in turn. In amplified form, in the plate circuit. 
Since the plate circuit is continually feeding back 
energy to the grid circuit the electric vibrations 
do not die out but are sustained so as to be 
continuous at a certain rate (or fretfueney). For 
this reason this device may be called an "audible 
tone generattTr" or more techniciilly an audios 
frequency oscillator. 

The sound in the headphones caused by these 
continuous vibrations can be controlled by the 
key to send signals in the International (or Con¬ 
tinental. as it is also called) Code, which U 
shown in Fig. IH. 

We can also change the pitch of this tone by 
adjusting either the rheostat or the optional ad¬ 
justable condenser. For example, by turning the 
rheostat knob to the right, the increased filament 
current causes a lower pitch; this same effect 
can be obtained to a greater degree by adding 
the greater capacity of the condenser to the cir¬ 
cuit. This lower pitch indicates that the vibra¬ 
tions are taking place at a lower frequency. The 
principle involved in this case is that in any 
such "oscillating circuit," if the characteristics 
of the coil (its inductance) are kept constant, 
the frequency of oscillation will then depend 
upon the amount of capacity (condenser effect) 
in the circuit; the frequency, and therefore the 
pitch, becoming lower a.s the amount of capacity 
is increased. 

PROCEDURE AND RESULTS 

A—Code Signaling 

(1) Assemb/mp. The .nppearance of the part?, 
before and after mounting, is shown in the 
photographs. Figs. A and B. The wiring between 
these parts is shown pictorially in Fig. 2A and 
in symbol form (schematically) in Fig. 2B. 

(2) B‘»rinj 7 . In making connections by solder¬ 
ing (The reader is referred to the article “How 
to Solder" which appeared in the July, 1937, 
issue of Radio-Craft.) the order in which the 
connections are made should follow the plan, 
shown in Fig. 2A and B, a.s made up of the 
following 3 "loops" or circuits: 

FSament Circuit —The wiring, starting from 
the binding post or connection terminal marked 
“A-f", will include the 2 terminals of the 
rheostat: "f-|-" an<l "f-" terminals of the socket 
into which the tube Ls later to be phiggo^l; and 
back to the "A-" binding post. 

Grid Circuit —The wiring, starting from the 
0 terminal of the socket inchidi>s the g and c 
terminal-, of the transformer secondary: and 
back to the "A-" biiifling post. If condenser C 
adj., Ls usetl across the transformer secondary, 
leave one wire unconnected until later. After 
the .set-up has been workeil without it, it can 
then be connected to determine its effect on the 
circuit. 

Plate Circuit —The wiring, starting from the 
p terminal of the socket includes the transformer 
primary p and b terminals; iNOTtf: If any 
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transformer, other than the one suprtrested. is 
usc<K it may be necessary to reverse these n and 
b terminals to jrel the device to work. To allow 
for this possilMlity. ii.se tong leads on these 2 
terminals.) The circuit ;ilso includes the phone 
(that is. headphone) binding posU : the key (or 
pushbutton) ; :iiid the “B " binding post. The 
circuit is complete*! by the ’‘B-" termin.il join¬ 
ing (he “A '■ terminal : if a 'C ' battery is 
used, it is connected <w in Fig. 2A in which 
case the "B ” is already connected within (he 
battery to the “A-j-". tluis cum))leting the circuit. 
Notice that when using a ' C * battery, which 
h;p the terminal designation shown in Fig. lA. 
use the ( 4'j) terminal fui- rnmus (-) ; the 
( Hi*) terminal for +3 V., and the .-f-) 

terminal for +1' * V. 

(3) Opfration. Turn the rheontat to the right 
lip to about the fn-st of the 10 <livisions indicated 
on the dial plate. iCAUTlON: When the fila¬ 
ment of the type 30 tube is operating at its cor¬ 
rect temperature, there U no perceptible glow 
visible. Be sure to keep the rheostat turned well 
down I to the leftl to avoid a bright glow on 
the filament, since this i.s injurious to the life 
of this typo of battery tuhe.) 

l*rcs8ing the key should cause a note to be 
heard in the phones. If nothing, or only a 
"click" is heard, the circuit connections must 
he checked, before anything else is done, since 
the primary of the transformer may have to be 
reversed, as explained before. Practice sending 
a short word, such as sonic name, by the code 
signals .shown in Fig. 111. 

B—Changing the l*itch of the Note 

(1) Increase the filament current, noting pre¬ 
caution mentioned above. A change in the fre- 
(luency of oscillation will be indicated by a 
change in the Pilch of the note. I)etermine 
whether the filament current must be increased 
or dccreasetl in order to give a lower pitch. 

(2) Connect the adjustable condenser, as 
shown in the diagram and determine the efTcct 
(of introducing this condenser) on the pitch; 
then note the efTect of increasing its capacity 
(by turning the adjusting screw to the right), 
oti (he pitch of the tone. 

OPTIONAL ADDITION 

An additional diagram. Fig. IG. is given for 
u.sing this device from the A.C. or D.C. socket 
power. Although it may be found convenient to 
use this method in some practical applications, 
where it is desired to operate a /oMz/npeoArr with¬ 
out the use of more batteries, it is not as suit¬ 
able as the battery-operated outfit for the pur¬ 
pose of this Experiment, because, in the power- 
operated case, a strong “hum" (humming sound) 
from the commercial power lines is super-im- 
po.sed on (added to) the pure note of the genera¬ 
tor. However, for any who wish t<» use it. the 
diagram is given in a self-cxplan.itory form, bo 
that it may be considered separately from the 
List of I'aii-s for the battery-operated unit. 

CONCLUSION 

Statement of Fundamental Principle. An 
auilible note is produced in the phones by the 
electrical vibration of the vacuum tube at an 
audible rate (that is. at a rate or frequency 
which b; within the range of hearing). This 
device, therefore, is called an audio^frctiuency 
onrillotor. 

*QvestionR on Principles of ffxperifnetU No. 1 

()ues. 1, When the rheostat is turnetl to the 
right to decrease its resistance, the filament cur¬ 
rent becomes (gTcater) (less). 

Ques. 2. Increasing the filament current causes 
the tone to become (higher) (lower) in pitch, 
and therefore. in*licates a (greater) (less) fre¬ 
quency. 

()ues. 3. Increasing the capacity of the con- 
d .nser causes the pitch to become (higher) (low¬ 
er) ;md therefore indicates a (greater) (less) 
frequency. 

Ques. 4. Prudiicitig signals by interrujiting the 
note U accomplished in this Kxiieriment by break¬ 
ing the (grul) (plate) (tibinient) circuit. 

Ques. 5. The pitch, .and therefore the fre¬ 
quency of oscillation depends on both the coil 
effect (amount of inductance), and the condenser 
effect (amount of filament) in the grid circuit. 

•Answers to these quc.dion;^ appear on page 
241 of this issue- 


School [{adio Chibs are invited to write to 
Radio-Croft, attention of this department, con¬ 
cerning the use of these Experiments for club 
groiip.'^. 

(Continued on page 211) 


JUST TOUCH BUnON 


LATEST I8 TUBE MIDWEST TUNES ITSELF BT 
ELEETKIC motor! 



Only Midwest's Direct - From - Factory 
Policy Makes This and Other Sensational 
Features Possible at Amazingly Low Prices! 

**Tlie sensation of tlic radio world** — that’s 
what exjicrls saitl when they saw the amazing new 
1938 i^\OTORIZED A\idwest. You’ll he astounded 
at (he iightning-llUe motorized action—just touch a 
hut ton (on top of the radio) . . . and its corresponding 
station zips in. The famous i^luKvcst lactorv-to-yoii 
]dan (proven by 18 years of success) is just as exciting! 
It cnahlcs you to huy at wholesale prices — to 
save up to 50% — to make your ratllo dollar go 
twice as as far — to enjoy 30 days FREK trial in your 
own home — to pay as little as 50 cents a week. 




Now, you can enjoy the luxury of radio at its best— 
vou Can tunc your .^lidwcst hv merely touching a 
ljutton! Zip . . . Zip . . . Zip . , , you Can hiing 
in 9 perfectly tuned stations In 3 seconds. All this 
happens in '3 second uith Mt’dii'est Perfected^ MOFORITEO 
Tuning: (Sec above illnstr.-itioiis). (1-2) You touch initton; 

(3) Electric motor specils thal towards corresponding st.ntion: 

(4) Colorful BiiH's Eye darts across tli.il atitl locates itself 
behind station; (5) Dial stops itself at station's exact confer of 
resonance and eye "winks'* as program corses In perfectly tuned. 

30 DAYS FREE TRIAL- 

Enjoy the World’s Most Advanced Radio For 30 
Days In Your Own Home! Don’t Rish A Penn 

Act at once on this unusual 
factory-to-you offer. We send any 
Midwest radio you desire to your borne. 

You use it 30 days, and compare it with 
other radios you have owned or beard. 

'I'licn, you can return it to I lie factory, 
if you wish, without risking a penny. 

You have a year to pay, if you decide 
to Keep it. Wc trust you to give the 
Midwest a fair trial. You are triply 
protected with l’'orcIgu Heccptioii 
Guarantee. One - Year Warranty 
and Muncy - Back Guarantee. 

18 TUBES for PRICE of 10 

Why be content with an ortlinary 10, 

12 or 14.tui>c set when you can huy 
an l8-tnl>e Super l)eLiixc 101-feature 
Motorized Aliilwest for the same 
iiiouey. It will surprise and delight 
you with its hrilliaiit world-wide 
reception on 6 liands. and r.mge of 12,000 
and miire milesl It will thrill you with Its 
marvelous 6-conliiiciit overseas reception. 

Secures American, Canadian. Police, 

Aniatcur, Airplane, Ship broadcasts . . . 
and the finest foreign programs. 

Se/irf for FREE 1938 Catalog 


No Mote Dial Twiddling! 


m 


Dept. EE-12 


DUIEST 


WORLD-WIDE RADIOS 


As Low 
As 


Service 
Men: 

Join nation- wide _ 

Midu cst service oceaniza- T 
. ' ■] 


CINCINNATI, OHIO! Write for free details. 


c 

A WEEK! 

Send No Money Now* 


PAST£ COUPON ON 1^ POSTtAPP.-OP WRIT£ TODfiY!\m 


•MIDWEST RADIO 
■ CORPORATION 

I Dept. EE-12 Cincinnati, Ohio 
I Send me your new Free catalog 
I and complete details of your 
I liberal 30-day Free trial offer. 

I (Special offer an<I priceo prevail only 


Name . . 

Address . 

Town State 

User-Agents Make Easy Extra Money. Check Here □ for details 



^ when dealing direct with factory by muU.) Chcck Here lor 1938 B ADERJ^^^tfll^^ ^ j 


Please Say That You Saiv It in Radio-Ckapt 
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DEMAND 

©||4^ITE 

RESISTORS 

. for QUALITY— 
^ ECOROMY-SERVICE 

It't moro profitable to uso Ohmite Resistors. 
Built to last, they do a better Job, and you 
pet »• profitless “call-backs”. Use Ohmite. 
rt means ”more money in the pant’s pocket.''' 
Your Jobber has them. 



.'"Brovin DEvir.l 



Puilt like Ohmito’s bip industrial units, with 
porcelain core protected by a sne-iel acid 
and moisture proof vitreous enamel. All 
standard values! 




The "standard'* replacement resistor, with 
high overload capacity and freedom from 
deteri'oration. Wire wound porcelain core 
covered with special high temperature re* 
fractory cement. 


©IHIMniTE 

MANUFACTURING COMPANY 
4847 Flournoy St. Chicago, III. 

ManufacturerB of 

RHEOSTATS — RESISTORS 
TAP SWITCHES 


advanceo home stuov training for 


“SERVICE MECHANICS ’ WHO WANT 
TO lECOMt EXPERT SPECIALISTS 

Actually it la not a case of WANTING to heroine a 
■‘Service SjiceiaUfit’*—It la a NKCESSITY! New de* 
velopmentM and ch.infrea In eirettil desi^s make it 
iirgrent for you to keep pare with the proenress of 
Itailio. The serviceman who l.icks the necessary 
training is ehmiuatini; hlm»eir from a belter li 
sltioii and iwlter l«ay. 

START TRAINING NOW FOR THE FUTURE 


ItSI training In Radio Ser\’lce and I’uhlic Aildress 
work Kivea you th<in>Ui;h. Itasir kiiowkslKC of liov- 
romrdex clrctllts work ami what f;r>eH into iriodem 
receivers. Write today ami learn all the facia. 



Write today for FREE il¬ 
lustrated booklet: “The Key 
to Successful Servicing.” 
Get all the facts now! 


RADIO SERVICE INSTITUTE 

SUBSIDIARY OF CRCI 

D«pt. RC 10, 3308 14th St., N. W., Wash., D. C. 


Turn to Page 249 of this issue and read 
about the RADIO-CRAFT Special Offer! 


MODERN SERVICING OSCILLOSCOPES 

iContinucd from page 222) 


KIT-TYPE SERVICING 
OSCILLOSCOPE UTILIZES A 
2-lN. LENS (1500-A) 

T he instrument, back ami front views 
of which are illustrated in Firs. D and K, 
is a scrvicinp: oscilloscope available in kit form. 

The desiprn, it is claimed, incorporates every 
feature of the lanrer 3-in. oscilloscopes, such a.s 
vertical and horizontal beam cenlerinir controls, 
built-in linear and 60-cycle sweeps, provisiem 
for external sweep for alignment, both vertical 
and horizontal amplifiers and an efficient sweep 
lock circuit for perfect synchronization. See Fig. 
2 for circuit. (Component values are given in 
Table I at the end of this department.) 

An outstanding feature of this kit is the use 
of a 2-in. magnifying lens. This increases the 
size of the image on the 913 screen to a full 
2 ins. with unusually good definition. 

The arrangement of parts of this model 
T-11K16 kit oscilloscope has resulted in an ideal 
shape and size—fi^ x lOVit x 5 S/16 ins., just 
right for rack and panel mounting or easy 
portability. The u.se of an etched panel and 
crackle-finish case give the complet^ unit a 
truly professional appearance. 


NEW KIT-TYPE OSCILLOSCOPE 
HAS VERTICAL C.-R. TUBE 
(1500-B) 

B uilding the oscilloscope from the kit of its 
parts naturally affords a keener insight into 
its possibilities, and the details of its operation, 
at the same lime cutting its cost to a minimum. 

The oscilloscope shown in Fig. C was par¬ 
ticularly designed for radio servicing. It uses 
the Dumont 2 in. cathode-ray tube. A feature 
of particular importance, seldom included in low- 
cost oscilloscopes, is the internal amplifier for 
increasing the sensitivity of the instrument to 
minute voltages. The saw-tooth sweep frequency 
(60 cycle line A.C., for example) substituted 
at will. Eight external controls arc provided: 
vertical beam centering control; intensity con¬ 
trol (and A.C. on-oflT switch) ; focusing control; 
frequency vernier (and sweep oscillator on-ofT 
switch); frequency selector Switch; frequency 
amplitude control; vertical amplifier on-off 
switch, and vertical amplifier gain control. 

Greater familiarity with his instrument, and 
very much lower cost, are the advantages the 
Service Man derives from buying his cathode-ray 
oscilloscope in kit form and assembling it 
himself. 


TABLE I (l.'iOOA) 

Cathode-Ray Oscilloscope Controls 
Rl. R22, 0.5-meg.; 

R2, 1 meg.; 

RIO, Rll. 0.1-meg.; 

R12, .'i0,000 ohms ; 

Rl3, 25,000 ohms; 

R14, 3 mcg.s.: 

51, 2-polc, 2-pasition switch; 

52, 2-poIe. 3-po.sitiun switch; 

53, 1-poIe, 5-posiliun switch. 

Resistors 

R3, R4. R20. 5,000 ohms; 

R5, R6, 0.5-meg.; 

R7, R8, 2 megs. ; 

R9, 75.000 ohms ; 

H15, 50.000 ohms; 

R16. 0.75-meg.; 

R17. 40.000 ohms; 

RIS, 8,000 ohms ; 

R19, 800 ohms; 

R21, 200 ohms. 

Condensers 

Cl, C4, C5, C6, C18. 0.1-mf.; 

C2. C3, 0.003-mf.; 

C7. CM. C9. CIO, 8 mf.; 

Cll, 25 mf.; 

C12, C13. 0.5-mf.; 

C14, 0.13-mf.; 

C15, 0.04-mf.; 

C16, 0.007-mf.; 

C17. 0.0014-mf- 

Names of manufacturers will be supplied upon 
receipt of a stamped an<l self-addressed envelope. 
Kindly give (number) in above description of 
device. 



Fig. E 


Fig. 2 

Schematic diagram of the 
new oscilloscope rear 
view of which Is shown 
In the Illustration above, 
right. Figure D on page 
222 Illustrates its front 
appearance. A 2-mch 
C.-R. tube Is used. 



NEW U. S. COAST GUARD AVIATION RADIO 

(Continued from pnge 203) 


homing device has and is proving itself of 
inestimable value in bad weather out at sea, etc.: 
since no time is lost in taking complicated bear¬ 
ings the plane for instance can proceed tiuickly 
to the aid of a ship in distress. 

The radio operator aboard the plane wants 
to locate a freighter sending distress signals, 
let us say. The loop is turne<l until it points at 
the source of the signals ; though unlike a com¬ 
pass needle which due to the earth’s magnetism 
operates automatically the radio compass must 
be operated manually to maintain this directional 
indication. However from then on as in the in¬ 
stance of using a magnetic compass the plane 


has only to follow the direction indicated by the 
radio compass. 

Most of the equipment involved in the Coast 
Guard’s new directitm-finding loop antenna e<uiip- 
ment appears in one of the views which shows the 
directional loop in the foreground. 

The second development of interest is the 
intercommunicating feature; the radio openitor 
is able to utilize the aurlio system of the radio 
set for voice amplification in a “private” tele¬ 
phone connection to the pilot. The earphone that 
is usetl for both the radio receiver and inter¬ 
communication services is shown in the second 
photograph in its mounting directly above the 
transmitter’s flameproof telegraph key. 
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NEW CIRCUITS IN MODERN 
RADIO RECEIVERS 

iConfinued /row page 211) 

Up to 3 V. peak sij^nal across the last I.F. 
M?conil:iry (51) the receiver operates normally 
without A.V.C. at maximum sensitivity. When 
:i peak exceedio)? V. reaches the lower 

diode plate thixjujjh the coupling capacity (60). 
this diode will start drawing current, building 
an A.V.C. voltage across the l-rneg. diode load 
resistor (61) and the 0.33-meg. filter resistor. 
At the junction of these (61 and Bi<) about 
of the total A.V.C. develoi>ed is conveyed lo the 
control-grid of the OK'iC I 1‘. amplifier. The 
total is conducted to the other grids through 
resistance-capacity filter.=i. 

(6) Suppressor Volume Kxpander 

Cenoral Electric Model F-53. Making use of 
an ordinary triode power detector as the 2nd- 
detector as shown in Fig. IF, advantage is 
taken of the fact that the cathode becomes posi¬ 
tive in proportion to the average modulation 
intensity of the signal. The c«athode is, there¬ 
fore. connected to the suppressor-grid of the 
I.F. amplifier and as it becomes more positive, 
the signal is given additional amplification. 
When the signal Is lower, the aniplification is 
decreased and volume cximnsion is accom¬ 
plished by varying the amplification in propor¬ 
tion to the signal strength. 

(7) N’oise-Limiter Circuit 

General Electric Model E-I.'i.l. This receiver 
makes use of an additional 6116 tube to function 
for delay bias in A.V.C. and a noise-limiter cir¬ 
cuit. See Fig. IG. The signal voltage is taken 
from the 2n{l-detector diode load at the junc¬ 
tion of It21 and K22. the drop across H21 being 
the desired signal. This is fed to the first audio 
amplifier through a diode plate circuit (11-13), 
coupling condenser TC-55 and volume conlixil 
K3t. 

The cathode of section (11-13) of the 6H6 
noise limiter Ls maintained somewhat more 
negative than the plate of the same section due 
to its connection at a more negative point in 
tlie 2ml-detector load and hence a constant cur¬ 
rent flows in this diode circuit as soon as any 
signal is tuned-iii. This current may rise lo a 
Preileterm ined maximum allowing full volume 
output, but at this point the diode is drawing 
ncar-satiiration current. A noise impulse or 
any signal disturbance having greater ampli¬ 
tude will drive the diode into saturation. AliOve 
this point to reasonable limits, all additional 
signal drop will occur across the diode and 
hence be diverted from the A.F. system as the 
saturation current tends to remain constant in 
spile of incrcaseii plate voltage. 

In this way any noise which is above the 
desired signal level is etfectively eliminated. 

W'ell. fellows, how ilo you like this new de¬ 
partment in ? Constructive criticisms 

will be mutually advantageous. 


RADIO WITTIQUIZ 

(Continued frotn p<tye 226) 

A nswers 

(lOh) (13b) (16b) 

Old) (I4i) (I7d) 

<12d) fi5a) (18b) 

Contest Rules 

(1) An award of :i 1-yoar subscription to 
Radiate raft will be given lo each person who 
submits a WlTTIt)UI55 that the Editors con¬ 
sider suitable for publicati«ni in Uadio-Craft.. 

(2) W Fl'TIQUlZZES must he typed: use only 
one side of paper. 

(3) Submit as many W'ITTIQUIZZES as you 
care to~the moi'e you .<inbmit the more chance 
you have of winning—but each should be good. 

(1) Each WITTIQUIZ must incorporate 
humorous elements, anil mu-^t be based on some 
term used in radio, public address or electronics. 

(5) All answers must be grouped, by Oues- 
tion number and correct-answer letter, on a 
separate sheet of paper. 

(6) All contributions become the property of 
Radio-Craft. No contributions can be returned. 

(7) This contest L- not open to Radio-Craft 
employees or their relatives. 

(H) The contest for a given month closes on 
the 15th of the 3rd month preceding magazine- 
issue date. (For instance, contributions to De¬ 
cember. 1937. Rndio^Craft. on the newsstands 
shout Nov. 1. must be received at Radio-Craft 
editorial offices not later than Sept. 15lh, 1937.) 
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Open lo everyone . . . servicetiten . , . aiiiateitrs . . . eiijjiiioer« . . . e\|ieriiiienterfi. So simple 
uiivoiie can m iii! Coniplele clelaiU on Iioh (o olitaiii lliese valuable prizes foiiiul on Paj^e 
ONE of the niCGEST CATALOG IN II ADIO HISTOKY. Send for it immediaiely and pel 
your slice t>f the generous awards. You can’t alVord to miss lliis wonderful opportunity! 
He one of the winners , . , clip the convenient cotipon now! The falloutrtg in.dl htiouti 
people in the radio indtistry uill act as judges: or. o. h. Coidweii . . . E.lUnr. Radio Today; 

^ Mr. Lowront* Cochaday . . . Eilitor. Radio New*; Mr. Joseph Reiss . . . Reiss Advertising Agency. 

EVERYONE!! HURRY!! Here's your lucky 

chance to win one of the voluoble prixes we ore offering! 

Here's your opportunity lo obtoin our wonderful cotolog. 

It's FREE!! And its contents will prove invaluoble to you! 

for the SERVICER . The greatest collec* 

tioTi of up-to-date lest equipment . . . 
o^e^ 10,000 l).irgains in parts, tubes, 
hardware ... at prices that cannot be 
beaten! See this catalog . . . learn why 
thousands of successful servicemen 
buy the WHOLESALE way. 

for the SOUND ENGINEER . Lafayette 

P.A. systems are made in all sizes for 
every possible requirement and speci¬ 
fication ... at prices that allow a 
handsome margin of profit. Complete 
beautiful NEW line described in dc- 
tail in BIG P.A. section. 


for the AMATEUR .. Thousands of '‘Hams’* 

buy the WHOLESALE way! It’s the 
\ easiest . . . the swiftest . . . most rc- 
' pi liable . . and economical way. 

wholesale maintains the biggest 
- complete stocks of standard equip¬ 
ment to be found anysshere. 


HERE’S THE GREATEST, 
LOG IR RADIO/ 

.it's the bigqest. . . the best. . . and 
it has more radio bargains packed 
between its covers than ever before! 
Imagine ... more than 10,000 real radio 
"Buys" ... at amazingly low prices! 
Thousands of radio parts ... at lowest 
listings ... offered by the World's Larg¬ 
est Radio Supply House! And NOW you 
can make your purchases by the 
WHOLESALE Easy Payment Plan. Use 
your equipment as you poy for it. ^ 

JhU7UU7lbii/L !! ...THIS CATALOG 
is 180 pages BIG . . . and it’s FREE' Send for it 
today . . . get the details of the $1,000.00 con¬ 
test. Sec the new EASY-TO-PAY P*— - 

ovoilablc. 
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lOO SIXTH AViNUi 901 W. JACKSON SlVD. 430 W. PiACHTXEf ST., N. W 

BOSTON, MASS. BRONX, N.Y. NEWARK, N. J.. JAMAlC 


■ WHOLESALE RADIO SERVICE CO., Inc. 
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2 Rush FREE 1938 Catalog No. 69-3K7. 
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MiiLuHHETtns-TO Oscilloscopes j 



” «e 

MODERN RADIO 

SERVIClNCr 


Ohirardi's great servicing book gives you over 400 i>ages 
of siiliU doK on all kinds of radio test instrumcnis— 
ammeters. mlllUmmetei's. voltmeters, ohmmeters, volt- 
ohm-mllliammeters. ^^hcatstcme Itrldges. output meters, 
vacuum-tube voltmeUTS, condenser testers and capacity 
meters, lube checkers, set anaJyzers. test oscillators, 
Cathode-Ray oselllost'opes, etc. For each type of Instru¬ 
ment you get (a) a detailed cxiilanatlon of the wJioIe 
theory of operation, design and construction: (bl de¬ 
scription of latest conuntTclal models, with circuit dia¬ 
grams and eleetric.i1 constants, and explanation and 
llluslrution o< special features; (c> full details cm build¬ 
ing many practical, up-to-date testing instruments your¬ 
self—diagrams, constants, etc., included. 

This great 40(1-page Instrument section forms <tiily 
one-third of whole 130(>-t)age volume. The other two- 
thirds explains hour to iisc ihcNe iuslrumcnt« in service 
work—how to do servicing* You’ve got to get this book 
sometime—GET IT NOW I 
OvM* 1300 Pages 


706 Ulus. 


ClfP OUT I 


MA}1 HOWi 


RADIO & TECHNICAL PUBL. CO. 

45 Aston Place. New York De^. RC-107 

□ £i)cl. find $4 for MODKIIN RADIO StJtVlC- 
ING poHlPaifl. «ForcI|m S4.SOI 

□ Krtcl fi.id $4 for MODKRS RADIO SEUVIC- 
INC an«t RADIO FIELD SFUVICE DATA, 
I net. Jati. A June ':i7 SuppU-nientK tu 
latter. iFar. $n.nO| 

□ Send frere circular describing bmtt books. 

Name . : . . . s s : ; .. .... 

Address . . 


MQNEY^BACK GUARANTEE 


MILLION tube 

TESTER 



FEATURES 

• Emission 

• Metal Tubw 

• ShorU Hot 

• Leakage Hot 

• Resistance 

• Eleetrolytics 

• By-Pass 

• Condensers 

• D’Arsonvml 
Meter 


MODEL CP 




NET 

MODEL TM $16.95 Has 3" stiiiare meter and 
continuous lino voltage juljustmont. 

Direct orders require deposit and name of ycur 
Jobber. 

if I I I I A II ^ADIO and telcvi- 
IVI I L L III II SION LABORATORIES 
559 N. UNION ST., CHICAGO, ILL. 


BE SURE TO READ THE 
ANNOUNCEMENT WHICH APPEARS 
ON PAGE 250 OF THIS ISSUE 


HOW DEPENDABLE ARE 
YOUR METER READINGS? 

(Contmucf2 from page 213) 


shaft and the scale markings. 

How much overload a given meter will stand 
tlcpends upon its design, an<! how the overload 
is applied. Overloads of rea.'sonable magnitudes 
will not harm properly^lesigned instruments. If 
the overload is applied for only a short time, and 
gradually, so there is no violent movement of the 
pointer, the instrument will most likely stand con¬ 
siderable overloa<l without damage. (The meters 
of at least one prominent test instrument manu¬ 
facturer are designe<l to stand overloads as high 
as to times the normal value.) However, if 
the overioa<i Ls applied suddenly, so the move¬ 
ment is violent, a much smaller amount of 
overload will surely bend the pointer and also 
possibly dull the pivots or pit the jeweled bear¬ 
ings with resultant lagging and sticky action. 

Incidentally, an overload of the wrong polarity, 
forcing the meter needle BACKWARD off-scale 
is very hard on meters and should be cautioned 
against. It is always good policy to start measur¬ 
ing an unknown quantity with the range selector 
of the instrument in the HIGHEST range posi¬ 
tion, gradually backing it down until a range is 
reache<l where the needle deflects without going 
off-scale to the right. This, of course, is the range 
where the user will receive his most accurate 
results, and this policy of working down to the 
proper range will save many a meter from a 
burn-out due either to too much deflection for¬ 
ward or, a disastrously high voltage or current 
of the wrong polarity (as far as the meter con¬ 
nections are concerned). 

(G) “Zero** shift. If accurate rcatlings are 
desired, it is apparent that the pointer must 
stand exactly at the "zero” point on the scale 
when no current or voltage is applied to the 
instrument. 

If the pointer is not at the zero position to 
start with, it is evident that all indications at 
other points on the scale will be in error. Prac¬ 
tically all c<immercial-type meters are provuled 
with a zero-a<ljustment screw (see Fig. 2G), 
which varies the tension of one of the control 
springs, allowing the meter pointer’s “at^ rest** 
position to be adjusted over several scale divisions, 
so that it may be centered exactly over the posi¬ 
tion marked “zero’* on the meter scale. 

Always make sure that the pointers on your 
instruments are in the correct “zero’* position 
before taking readings! If the zero error is 
found to be beyond the range of the adjusting 
screw, or if a sudden zero error of consi<lerab]e 
magnitude i-s observed, it is safe to assume that 
the instrument needs checking and possible 
repair. 

When “zero“-adjusting a meter be careful to 
avoid “parallax error’’ (explained later). This is 
particularly important when “zero “-adjusting 
most ohmmeters, for in these instruments the 
“zero“-a<ljustment screw does not adjust the 
meter pointer position directly but usually ad¬ 
justs a resistor which compensates for variations 
in the potential of the battery supp]ie<l with the 
instrument. A fresh battery will, of course, 
apply a higher voltage to the instrument circuits 
than after it is partially discharged. Further¬ 
more, because the resistors used in these meter 
circuits are not absolutely precise in value, there 
is some variation between the accuracy of the 
various ranges of the instrument. Therefore, each 
range of the instrument should be “zero**-ad- 
justeU separately—just before using. 

The Megohm, ranges of ohmmeters are usually 
powered by a miniature power supply working 
from the house or shop line voltage, Variations 
in this line voltage can be, an<l should be com- 
pensated-for by means of the Ohms Zero Ad¬ 
juster. or whatever the manufacturer calls the 
“zero“-adjusting control. 

Do not confuse simple “zero error” with that 
due to a bent iK>iiiter. If Uie pointer is very 
much off-zero because it is bent, it should tiot 
be brought back to zero by manipulating the 
zero-iuljusting serew; for such an adjustment 
brings the moving coil into an initial position 
far different from that which it occupied when 
the initial calibration was made. The bent 
pointer itself should be straightened! 

(H) Spring errors. The springs play one of 
the most imjjortant parts in maintaining the 
accuracy of the in.strument; for they not only 
conduct the current to the movable coil, but 
also supply the “restoring” tordue (or twist) 


which resists the “actuating** torque of the 
movable coil, and then returns the coil and pointer 
to the “zero” position when the current is shut 
off. Any change in the “restoring” torque pro¬ 
duced by the springs will cause a change in the 
position of the movable coil and pointer—causing 
an error in the readings. 

Within the past few years, phenomenal metal¬ 
lurgical advances have been made in spring 
design which almost eliminate the “fatigue” and 
“aging” of springs which manifested them¬ 
selves in a “drift” of calibration in older in¬ 
struments, The improve<l springs used in instru¬ 
ments of reliable manufacture render negligible 
any probable error from this source, so long as 
they arc not subjected to mechanical or electrical 
abuse. 

Of course, if the springs have become over¬ 
heated by prolonged abnormal current flow, they 
will lose some of their “temper”, This will 
decrease their “restoring torque”, ami make the 
instrument more sensitive. (See Fig, 2, D and 
E.) Consequently, its readings become inaccurate 
insofar as its original scale calibration is con¬ 
cerned—and such errors may often be of con¬ 
siderable magnitude. This abuse of the springs 
by prolonged overload is difhcult to detect be- 
cau.se, as a rule, the meter seems to operate in 
a perfectly normal manner, no sluggishness or 
stickiness being evident. 

The springs may also become “kinked”. This 
fault will fretjuently manifest itself by the fact 
that the reading at a certain point of the scale 
will be different on ‘’increasing” from “decreas¬ 
ing” values. Another error may creep in from 
“softened” springs which sag. These cause un¬ 
even torque, and an abnormal “zero error” of the 
pointer. 

In general, the control springs of an instru¬ 
ment should be maintained in as nearly perfect 
a mechanical condition as possible by not abus¬ 
ing the instrument by serious overload, rough 
handling, etc. If the springs of an instrument 
have received any form of damage, it should be 
returned to the manufacturer, or an authorized 
repair shop, for repair, if accurate measure¬ 
ments are to be made with it. 

(I) Bearing friction. The hardenctl and highly- 
polished steel pivots and the almo.st-frictionless 
sapphire jewel bearings which sup|K>rt the 
movable coil are subject to wear and damage. 
(See Fig. 2E.) They are finely shaped and 
polished, and accurately adjusted before the in¬ 
strument leaves the factory; but friction may 
develop, due to excessively worn or damaged 
jewels or pivots. Rough handling of the instru¬ 
ment, overloading, dropping and tampering are 
all common causes of damage to the bearings. 

Friction in the bearings usually manifests 
itself in a stickiness and lag of pointer move¬ 
ment, and a noticeable uncertainty in its zero 
position. Bearing friction will not usually cause 
errors in the readings, provided the instrument 
is gently tapped when the readings arc being 
taken; but since its causes are likely to be 
productive of more serious results, they should 
be eliminated whenever possible. 

Friction may also be caused by rubbing of 
the pointer on the scale, or on fine fibres loosen¬ 
ing from the substance of a paper scale and 
projecting out so the pointer touches them. 
This trouble may become evident only during 
certain atmospheric conditions, and u.sually at 
certain parts of the scale; and it may be difficult 
to discover. 

Small particles of foreign matter which have 
worketl their w-ay into the short air gaps of 
the magnet generally cause “sticky” operation 
and make the pointer intlications erratic. 

It is interesting to note that “sticky” meters 
due to foreign substances lodging themselves in 
the movement seem to rank highest among the 
mo.«?t fre<iuent meter repairs not due to owner 
negligence or carelessness, Sticky action is apt 
to occur even in new instruments, due to the 
jarring and .shaking receivwi during shipment. 
Although manufacturers take extreme care to 
insure receipt of the instrument in perfect con¬ 
dition and despite the care taken in assembling 
the meters, “trash” in the form of minute metal 
filings and bits of insulation or fibre may work 
into the movement. A meter service station should 
remedy this because the average radio Service 
Man is not capable of handling the delicate job 
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of cleaning out and adjustinf; the movement. 
Anyway, the usual manufacturer’s Kuarantee will 
generally c<iver the co.st of the adjustment, if it 
b<'c<>mes necessary, within about t>0 ilays of the 
Iiurchase date. 

A “.sticky” meter may be detected immediately. 
Sticky or defective meters should be rej>aire<l at 
once rather than “borne with" as a man who 
Uses an instrument which is not in 100'w<>rking 
order will subconsciously build up a jisythological 
“mad” at the instrument’s manufjieturer. If it 
is repaired, he soon forgets that there was any¬ 
thing wrong with it. 

“Backlash” in the moving parts is due primarily 
to Ioo.se tUs in them. This trouble is not common, 
nor serious, since <‘rror.s <lue to it may be ma¬ 
terially reducefi by gently tapping the instru¬ 
ment while taking the readings. 

(J) Electrical troubles. Under this classifica¬ 
tion are those troubles which may develop in 
the electrical circuitH of the instrument after 
it has been assembled, tested and calibrated. 
Poorly-soldered joints, loose or broken conductors, 
and partial or complete “short-circuits” or 
“grounds” are some of them. It is surprising how 
many loose or badly-sohlcred joints develop in 
supiKisetlly well-made instruments, unless the 
manufacturers arc careful to inspect them rigidly 
at the factory. 

“Opens” due to breakage of the fine wire 
c<imprising the movable coil or that employed 
for the multiplier resistors in voltmeters, have 
given trouble in some models of instruments. Of 
course, in such cases, the meter fails to operate 
either on one or more ranges—or altogether, so 
the trouble quickly makes itself evident. These 
electrical troubles can usually be detecte<l by 
obAervation of the instrument for erratic actl<»n. 
When they are detected, they usually require a 
careful and complete repair before the instru¬ 
ment can again be considered reliable for service. 

The copper-oxide rectifiers use<l in rectifier 
type A.C. instruments can cause an increase in 
meter inaccuracy. These copper-oxide rectifiers 
ire inherently delicate and can be easily <iver- 
oaded. The average rectifier of thU type will 
pass a maximum of hut a few milliampereM, 
above which the rectifier “breaks down.” This 
condition appears to be present in any A.C. 
measuring-meter circuit whether it be strictly a 
series-dropping resistor type or one in which 
condensers and resistors are used. Care should 
therefore be exercised in the application <if A.C. 
voltages to these meters, for overload often re- 
.sults in a damaged ret'tifier and lowered A.C. 
voltage readings. The rectifiers cannot be re¬ 
paired and arc never guarantee<l by the original 
tnaniifacturer. Therefore, damaged rectifiers 
shoiikl be replaced by the instrument manufac¬ 
turer, or by some reliable meter repair firm, for 
they sometimes go bad even while being placed 
in the instrument. The copper-oxide rectifiers 
i-hould never be touched with the hands as 
chemicals in onc'.s perspiration will u.sually 
cause early rectifier failure. 

The ratio of the rectified current to the applie<l 
current may change for a given rectifier. 
Troubles such as the above cause this ratio to 
crop to sometimes half the original ratio. Varia¬ 
tions are also possible due to variations of tem- 
lerature, humidity and the amount of current 
applied to the rectifier each time it is used for 
a measurement. In other words, the rectifier will 
have one ratio when say O.l-ma. is applie<l. 
another when 0.5-ma. is applied, etc. 

(K) Magnet weakened. Properly-designed per^ 
manent magnets of the types which arc being 
used in recent high-grade instruments will stand 
a surprisingly large amount of rough handling 
before their magnetic strength will change 
sjfficicntly to result in incorrect readings. Other 
parts, such as the jewels an<l pivots, springs, 
e:c., which are more susceptible to damage by 
mechanical shock, are more troublesome in this 
respect. Howev<*r. the safe rule is to handle your 
instruments carefully and avoid all mechanical 
jolts and shocks- 

(3) Inaccuracies Due to Way Instrument Is Used, 
Or Conditions Under Which Measurements Are 
Made 

There are several inaccuracies which ore apt 
to creep into measurements made with electrical 
instrument simply because of the way the in¬ 
strument is used, or the conditions under which 
tlie measurements are made. Errors which may 
bf* present when a particular instrument is 
used for one measurement may not occur when 
it is used again under difTerent operating condi¬ 
tions—and vice versa! Some things to watch 
for will be pointed out in Part U. 

(Continved on page 247) 





National Union manufactures a complete 
line of radio tubes—glass, metal and 
G-type, National Union's high quality has 
made them outstanding favorites in the 
radio service profession. All sales policies 
have been formulated with the idea of 
making National Union radio tubes the 
ideal replacement tube for the radio 
dealer. This has been backed up with a 
selling program that means real support 
and help to the wide-awake dealer. Deal¬ 
ers and jobbers handling National Union 
radio tubes are the leaders in repair parts 
and service. 

Free Equipment Includes: 

Tube testers, set analyzers, oscillographs, 
signal generators, modulators, meters and 
other servicing instruments. In shop 
equipment items available include stock 
cabinets, coats, display signs, electric 
clocks, etc. All items absolutely free the 
National Union Way, 


This “Sign of Efficiency" 
Can Help You, Too, 
Get It - 

FREE from N. U. 


The NATIONAL UNION 
WAY . . . 

Through National Union’s help, radio 
service dealers everywhere have been 
able to set up bettor equipped shops to 
<lo better work; also to obtain mer- 
chan<lise helps that produce more cus¬ 
tomers. National Union has coiistanily 
put the latest advances in scientific 
e<piipment as w’ell as modern selling 
aids within reach of the service dealer. 
The National Union Deal calls for a 
dealer deposit which is rebated when the 
specified number of tubes has been 
purchased. Over 70,000 completed deals. 
Every service dealer should investigate. 


HIGHEST QUALITY 

★ ★ 

HIGHEST PROFIT 

★ ★ 

FREE EQUIPMENT 


NATIONAL UNION 
RADIO TUBES 


. Endorsed 

By Leading Service 
Organizations 
★ ★ 





Clip! Mail Now! 

NATIONAL UNION RADIO CORPORATION 
570 Lexington Ave., New York City 

—'Tell me 1 kj«-’ U> get I fie Sign of Kfllrlcnry ^'ree. 
— -1 am al.cii interested in the foUuwinic eamienent 


Name . 

.\ddrcss. .. .. , 

City ... . . . iStati* 



CONTAINING HUNDRCOS 

OF AMA7lfM6 

RADIO VALUES 


rosT 



How-mfftRmm th/wevir 


IN NEW RADIOS AND EQUIPMENT 


‘LATEST 

CATALOG 


W* Carry Almotl Every Radio Set Made 

TREMENDOUS DISCOUNTS 

On Tubes, Amplifying Equipment, 
Public Address Systems. Auto, Home, 
and Farm Radios in all Styles. Types, 
and Voltages. We can Supply you with 
any Manufactured Set. 

ALL MERCHANDISE GUARANTEED 
Factory Sealed Cartons. No Seconds 
CHOICE EXCLUSIVE TERRITORY 
AVAILABLE TO LIVE REPRESENTATIVES 


RADIO CORR 


72C0RTLAHDTM. 

JE^nNEvrYlOIIIOl.Y 


1 ^ 

AUTO SET 

LIST $54.95 

50% OFF 
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says Mr. Owen O. Tresslet^ 
of Elmira Heights 


*‘Sir,” says Old Man 
Centralab, “I am 
overcome with pride 
at this overwhelming' 
vote of confidence. 
But, (ahem) I can¬ 
not feel but that my 
long years of smooth 
service to the radio industry merit 
this recognition.'' 



Yes . . . Mr. Tressler is but one of 
the thousands of radio men from 
coast to coast who takes his hat off 
to OLD MAN CENTRALAB . . . . 
and who is doing a better and more 
satisfactory service job because of 
the smooth performance of these 
w'orld famous volume controls. 


Cenmlajb 

MILWAUKEE^'i^ WISCONSIN 
BRITISH CENTRALAB, LTD. 
Canterbury Rd.. Kilboum 
London N.Wt 6, England 


CENTRALAB 
118 Avenue Ledru>Rollin 
Paris XL France 



biggest 
opportunities 
still ahead 

In a decade radio has become a 
giant industry. The opportunities 
created are being enjoyed by 
trained men* The International Cor¬ 
respondence Schools Radio Course, 
prepared by leading authorities 
and constantly revised, will make 
YOU A TRAINED man! A fascinating 
book — FREE. 


k-MTEHNATIDNAL ODilREEPaNDEKCE SCHQOL^ 


Box 6S80'C. Scranton, Penna. 

Srnd me— free —liiformHllon on subject checked ; 

B Radio □ Radio Service Man 

Radio Operator Q Electrical Engineer 


Addfrtu 


THE LATEST RADIO EQUIPMENT 

(Continued from page 221) 


RHEOSTAT FOR PRIMARY 
CONTROL ON SECONDARY 
VOLTAGE (1293) 

(Ohmif. Mfg. Company) 

A PARTICULARLY convenient control of 
filament-transformer secondary voltages, in 
I order to obtain maximum tube life (as in trans¬ 
mitters, etc.), is afforded by means of a power 
I rheostat connected in series in the primary eir- 
cult. An improved vitreous enamel heavy-duty 
rheostat suitable for this purpose is illustrated. 
It is constructed entirely of porcelain and metals 
and thus contains nothing which can char or 
burn. 


ORATOR-TYPE VELOCITY 
MICROPHONE (1294) 

A VELOCITY microphone which has been 
especially designed for pulpit and “desk 
work”, or for all those applications where the 
orator generally assumes a fixed position, is 
illustrated. By an ingenious application of the 
directional "fins” developed for an earlier-type 
microphone of the same make {Radio-Craft, 
item No. 1438, August 1937, page 93), and by 
placing the motor unit horizontally, an extremely 
wide angle of pick-up is obtained; this allows 
complete freedom of motion on the part of the 
speaker—within a radius of 3 ft. 

This design is more sightly than the earlier 
"banquet” stand type of mounting. The base may 
be tilted to obtain best sound pick-up. Available 
with a noiseless rotary switch. Output level is 
-65 db.; impedance either to grid or 200 ohms 
I (latter-type unit is equipped with a 25-ft. length 
I of cable) : frequency response 50 to 12,000 cycles ; 
weight, 3 lbs.: finish, gunmetal. 


NEWEST RADIO SET FOR 
AVIATORS (1295) 

(RCA Manufacturing Co*, Inc.) 

A vailable for both e-V. and 12 -V. opera- 
k tion, the new aviation radio receiver here 
illustrated features sensitivity and light weight. 
Only two type 6F7 tubes are used in the re¬ 
ceiver to afford the services of (1) R.F. ampli¬ 
fication, (2) detection, and (3) A.F. amplifica¬ 
tion in 2 stages, in a T.R.F. circuit. 

Frequency range of 200 to 400 kc. permits 
coverage of airport traffic control, and radio 
beacon-weather broadcasts. White dots spot the 
primary weather broadcast frequency of 236 kc., 
and the airport traffic control fre<|Uenoy of 278 kc. 
Feather-weight headphones are utilized. Weight 
of complete receiver, power supply, cable and 
phones is 8.5 lbs. Dimensions for both receiver 
and power supply^-6>^ x 5^ x 3^ ins. deep 
for each unit. 


AIRCRAFT MICROPHONE (1296) 

(Universal Microphone Co.) 

A nnounced as being "lOO-per cent direc¬ 
tional and all extraneous noises excluded” is 
the aircraft-type microphone here illustrated. A 
thumb-operated pushbutton is installed On the 
periphery. This is a double-contact switch, one 
side of which closes the circuit for microphone 
current, and the other side operate.** the relay 
for throwing the transmitter into action. 


NEW WIDE-RANGE SERVICE 
OSCILLATOR (1297) 

(Radio Cify Producis Co.) 

O NE OF the latest in signal generator for 
“service oscillators”) developments is the 
portable, A.C. operated instrument here illus¬ 
trated (size, 8 x 11% X 5 ins. deep; weight, 
ll>/j lbs.). 

Five bands afford a continuous range of funda¬ 
mental frequencies from 125 kc. to 15 me .; 
harmonics extend the high-frequency range to 
16 megacycles. 

Of importance to the Service Man is the means 
—a full-vision direct-reading 4V^-in. vernier-type 
airplane dial with multicolor calibration—pro¬ 
vided for speeding the reading of frequencies 
without recourse to charts or tables. Another in¬ 
teresting feature that facilitates the alignment of 
supersensitive radio receivers, as for instance 
car-radio receivers, is the use of special lead- 
coated steel for the case and chassis : plus separate 
shielding of the coil assembly, attenuator and 
R.F. circuits. 

The possibilities of dead-spot effects are re¬ 
duced through automatic shorting of unused 
coils: and electrostatic shielding of the power 
transformer prevents R.F. feedback through 
the power line. 

Audio modulation of 30% at 400 cycles, sine- 
wave, is also available externally; also, other, 
external frettuencies may be applied to the R.F. 
circuit. Sweep and "wobbler” circuits of cathode- 
ray equipment may utilize the A.F. modulation 
from this signal generator. 

Panel and fittings are finished in chromium, 
aluminum and black. The cabinet is gray. 


14-26 WATT PORTABLE AMPLIFIER 
(1298) 

B riefed, the features of this amplifier are: 

electronic mixing of 2 microphones; pro¬ 
visions for mixing 2 microphones and 1 phono¬ 
graph; includes velotron microphone (on ban¬ 
quet stand) ; has two 10-in. dust-proofed dynamic 
reproducers (said to be especially designed for 
P.A. work) ; tone control; beam power tubes. 

Unit furnishes field supply; P.M. dynamics also 
may be used. Speaker No. 1 plugs into the ampli¬ 
fier. Speaker No. 2 plugs Into speaker No. 1. 
This permits placing the second reproducer a 
maximum of 50 ft. from the amplifier. 


Lafeif emis¬ 
sion-type tube 
tester makes 
hot emission 
tests of all 
types of 
tubes. (1299) 




New aircraft mike. (1296) 



A wide-range oscillator with con* 
tinuous range of fundamentals 
from 125 kc. to 16 me. (1297) 



New 14-26 W* portable amplifier 
uses velotron microphone and 2 
lOtinch dynamic speakers. Input 
uses electronic mixing. (1296) 
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The new "efched-foil*' elecfrolytics. (1301) 

EMISSION-TYPE TUBE TESTER 
(1299) 

(Million Radio & Television Laboratories) 

T HK TUBR TESTEK illustrated on jjage 238 
makes hot emission test of all typoi of tubes. 
En^liflh-reading indications appear on the 
scale of a larjrc meter. Neon test of shorts and 
leakat^c is available up to 2 megs. Jacks provide 
external use of the leakage test; as well as 
measurements of resistance in continuity test. 
Operates on 110 V. A C. 'I’he power circuit Ls 
fused : and all test circuits are insulated from the 
power line. 


INEXPENSIVE PRIVATE PHONE 
(1300) 

C AltKYINf; the trade name of “Privaphone.” 

this iniercommunication system reuuires only 
a built-in battery to operate it. Conse<|Ucntly. un¬ 
like most previous types of .such system. . it may 
be applied in niany services that do not have 
available a 110 V. supply. 

The unit comprises a microphone and earphone. 
an<l a buzzei'—all battery operated. May be used 
in connection with dictating, detective work, tem¬ 
porary point-to-point communication, etc. 

COMPLETE RANGE OF ETCHED- 
FOIL ELECTROLYTICS (1301) 

(Cornell-Dubilier Corp.) 

B oth the types KU metal container and JH 
silvered cardboard container small-space 
etched-foil condensers are now available in a 
complete capacity range from 4 to 16 mf. at 200 
to 525 V. rating. As a protection against exces¬ 
sive humidity and abnormal temperatures these 
units are triple-sealed. 


NEW LINE OF REPLACEMENT 
CONDENSERS (1302) 

I N ADDITION to the number of special uni¬ 
versal-service condensers one manufacturer 
fCovlinucd on pOffC 247) 



Private interphone system. (1300) 



New line of replacement condensers, (1302) 



A 30 WATT AMPLIFIER 

COMPLETELY ASSEMBLED BUT NOT WIRED 

L TSES the new 1221 Sylvania non-microphonic input pentode which permits 
^ you to use full gain of this powerful FOUR STAGE AMPLIFIER. Push- 
pull 6L6 beam power output with two input channels and faders for any type 
of microphone, radio or phonograph pick-up. 

A RARE OPPORTUNITY FOR THE SERVICE MAN 

Just what you need for rentals: delivering anything from a whisper to full auditorium volume and 
handles horn one to four speakers, maintaining its perfect clarity at full volume. 

IC-30 HIGH FIDELITY AMPLIFIER; assembled complete with wiring diagram 
& instructions less only wiring, chassis cover and tubes $17.45 

Ventilated heavy gauge chassis cover, as illustrated 3.25 

Complete set of matched Sylvania tubes: I—1221, I—6C5, 2—6L6G, 2—6J5G, I—5Z3 4.10 

EASTERN RADIO & TELEVISION CO. 


DEVELOPED for HIGH FIDELITY! 


AND ONLY 

$^745 

FROM FACTORY 
TO 

YOU! 


I 



FOUNDATION 
OSCILLOSCOPE 
WITH BUILT-IN 
60 CYCLE SWEEP 


# Uses No. 913 Tube with U' 
Fluorescent Screen for Sharp 
Images 

• Controls for Intensity, Focus 
and Sweep Amplitude 

# Vertical and Horizontal De¬ 
flector Plates 

• A.C. Operated 


A practical foundation unit 
for amateurs. engineers, 
sound and radio service¬ 
men. With proper external 
additions it offers facilities 
for the study and adjust¬ 
ment of countless circuit 
problems. May be adapted 
for R-F and I-F alignment, 
resistor, condenser, vibra¬ 
tor and many other tests. 


SEE YOUR JOBBER WRITE FOR CATALOGUE 


J READRITE METER WORKS 

I 1016 College Dr., Bluffton, Ohio 

I Without obiigiitioii Mlcase send tne ui re iiiforniatlon on 

I Model 810. I am also interested iu. 

* Name 


MODEL 840 





• Address 
i OlLv 


Stale 


RANGER 


Please Say That You Saw It in RADiO-CRAhT 





















240 


RADIO-CRAFT for OCTOBER. 


1937 


Now—a high'l>owered- 



Radio 

Engineering 

Library 


The Library now 
comprises a re¬ 
vised selection of 
books culled from 
latest McGraw- 
Hill publications 
in the radio field. 


—rap*ciatty meterted by radio •peciatiata of AfrGrato- 
lliit pubticationa 

—/o moat comptete, dependable coverage of tacta 

neetled by all tvhoae Hetda are grounded on radio 
fundament ala 

—available at a apecial price and terma. 

Tlwse books ewer cirruit phenomena, tube theory, net¬ 
works, Ricusureini'nts. anU other subjects—give specialized 
(reatoimt of all fields of practical design and application. 
They are books of recognized position in the literature— 
bjoks you will refer to an<I be referred to often. If you are 
Practical designer, researcher or engineer in any field 
based on radio, you want these booka for the help they 
give in hundreds of problems throughout the whole field 
of radio engineering. 

STolumes, 3064 paScs, SOOOlllnstratlons 

1. Glasgow's PRINCIPLES OF RADIO EN¬ 

GINEERING 

2. Hund’s PHENOMENA IN HIGH-FRE¬ 

QUENCY SYSTEMS 

3. Chaffee’s THEORY OF THERMIONIC 

VACUUM TUBES 

4 . Terman’s MEASUREMENTS IN RADIO 

ENGINEERING 

5. Henney’s RADIO ENGINEERING HAND¬ 

BOOK 

10 days* examination. Special price. Monthly payments. 
S25.0O worth of books cost you only $23.SO under Uils 
offer. Add these standard work.s to )our library now; pay 
small monthly Installments, while you use the books. 


SEND THIS ON-APPROVAL COUPON 


* McQraw-Hill Book Co., Inc. ■ 

I 330 W. 42nil St., Now York, N. Y. \ 

( Send me Radio Engineer inr Library. 5 vola., for JO j 
day* examination on approval. In lO days 1 will aend I 

I agJlO. plus few cents posuge. snd $3.00 monthly till \ 
$23.30 is Paid. Or return books post|>ald. (We p.iy I 
posUge on orders accompanied by remittance or first I 

I Insuilmcnt.) | 

I Name . | 

Address . | 

City and Slate. | 

Position . I 

Company . RC-lO-BTj 


IF IT'S TOUGH -DOffT CUSS 
TnmToRADIO-KINK-AIDS 


Practical Regalia Par Oyct 
»••• llard*To>nx Radicc. 

hm piO eel dwcHd ofrapeodifig ie dw aanc 
OldsMdd oflhcMt you aft rtpairing, ud ih«c 
you havt luiad cHt 



k (hai fadio aad how 
to fia thcoi. Yes it's 
as uafle as that. 


AKJtAD PRODUCTS CO. 

Ml wOOSIU AVf. Abim. O- 


Tsar out dua ad, utiw )our Name aad Addftaa ■■ ihs 
maigia, avid $ 1.95 and wt wdl a«d outfit at aaa. 


RADIOS 

WHOLESALE 

Our complete NEW line of FAMOUS 
ZEPHYR RADIOS open for your selection, 
at 50% discount. Send for FREE catalog 
showing A.C.*D.C.. All Electric or Battery 
sets and Auto Radios. All latest models 
with newest features—World-Wide recep¬ 
tion, 5 to IS tubes. 30 days Trial—Money 
back GUARANTEE. Earn EXTRA MONEY 
ask about our Agent-User Plan. 

ZEPHYR RADIO COMPANY 

13141 Hamilton Ava., Datroit, Michigan 


HOW TO MAKE "THE SEAFARER" 
LOOP-TYPE BOAT RADIO SET 

(Contitiiu’d from page 208) 

LOOP-POSITION INDICATION 


Fiir cjuh hiop, seciirt* t»r accunitcly draw a 
360-«leKree prtitractor of convenient size. (See 
Fipr. 1.) Cardboard affairs will do nicely. Center 
the protractor on the loop plug and fix it in 
position in such a way that its 0- and 180-<Ieg. 
markings are broadside to the loop <90 and 270 
deg. markings therefore in line with the endwise 
plane of the loop antenna). Make definitely sure 
that the scale will not slip and will turn oniy 
when loop and plug are turnetl. 

Place a pointer on the front of the cabinet’s 
cover so that it will record against the scale. 
Adjust the position carefully, making sure that 
when the loop is turned to read zero (deg.) 
or 360 (deg.) against the pointer, the finder is 
exactly parallel—-endwise—to the length, left to 
right, of the cabinet. 

OPERATION 

In operation, the radio-direction finder is 
positioned in direct line with the course of the 
vessel. That is, the instrument heads directly 
toward the ship and the pointer indicates this 
line of direction of travel. 

A chart of local waters will he retiuired—a 
knowledge of magnetic variation figures for 
these particular waters, and a ship’s compass. 
These, of course, are common enough to any 
mariner’s store of seafaring apparatus and in¬ 
telligence. 

All biarings and positions are taken with 
reference to a ship’s course. 

Bearing-station on-course. Is station ZZZZ, 
which is coming in strongly, known to be exactly 
in line with a desired course? Is its position 


right where we want to go? Then we simply 
take a bearing on it with our finder, adjusting 
the loop for nu'nimMm reading or inaudibility. 
(The TitoxbriKm-respotise reading is not a.s 
accurate.) Our pointer will read against the 
scale and indicate the number of degrees this 
station lies away from our present line of direc¬ 
tion. We note our course on the ship's compass 
and then simply correct our heading until course 
and signal are in line. We may now "ride the 
signal” into port without "much of any” trouble. 

Bearing-staUon off-course. Is the bearing of 
station ZZZZ unknown and do we wish this 
bearing? Then we note our course of direction, 
as shown by our ship’s compass, correct it for 
magnetic variation, get a direction reading on the 
signal with our finder, find out its bearing from 
our present course by noting the degrees differ¬ 
ence between the 2 lines of direction, add our 
own bearing from true-North to this difference 
—and got an actual true bearing on the sign.al. 
By extending this line seaward on our chart we 
will have something to work on, for we’ll at 
least know tve are on this line! 

Do we want a “true position”? Then we take 
a bearing on 2 stations, if such bearings are 
not known, "triangulate” or extend both lines 
seaward, and note on our chart where they 
cross. That crass or "fix” is our true position 
and we know exactly where we are! 

But these are matters for mariners. Your joh 
as a radio builder will be to construct a model 
receiver, get it into proper working order, and 
scamper down to the nearest yacht club for au 
exhibition. When you do—if you do—make such 
a trip, you may take along plenty of advance 
assurance of an immediate sale and some profit¬ 
able orders for the season. 


NEW TUBES FOR THE RADIO 
EXPERIMENTER 

(Continued front page 204) 


Max.-5ignal plate Current 60 ma. 

No-signal screen-grid current 3 ma. 

Load resistance 2,000 ohms 

Power output 3.6 W. 

2nd-harmonic 2.5''/o 

3rd-harmonic 9% 

(Data courtesy Raytheon) 



6V6G (glass) Unipotential-cathode Tetrode 
Power Amplifier. Transformed or impedance in¬ 
put are recommended for use with this tube. If 
resistance-capacity coupling is used the D.C. 
resistance in the control-grid circuit must not 
exceed 0.5-meg. with self-bias, or 0.1-meg. with 
fixed-bias. Note that the voltage between heater 
and cathode should be kept as low as possible. 
A direct connection is recommended. See Fig. ID. 
Characteristics 

Heater voltage 6.3 V. 

Heater current 0.45-A. 

Plate voltage (max.) 300 V. 

Screen-grid voltage (max.) 300 V. 

Plate and screen-grid dissipation 

< total) 12.5 W. 

Control-grid voltage -12.5 V. 

Amplification factor 21H 

Plate resistance 52,000 ohms 

Mutual conductance 4,100 

Plate current 45 ma. 

Screen-grid current 4.5 ma. 

Operating Conditions* Class A Amplifier 
Plate voltage 250 V. 

Screen-grid voltage 250 V. 

Control-grid voltage -12.5 V. 

Peak signal 12.5 V. 

Plate current (no signal) 45 ma. 

Plate current (max. signal) 47 ma. 

Screen-grid current (no signal) 4.5 ma. 

Screen-grid current (max. signal) 6.5 ma. 

Load resistance 5,000 ohms 


Screen-grid current (no 
signal) 

Screen-grid current (max. 
signal) 

Load resistance (plate-to- 
plate) 

Power output 
3rd-harmonic 
Total harmonic 


(Data courtesy Raytheon) 


6 5 ma. 

12 13.5 ma. 

10,000 8,000 ohms 

8.5 13 W. 

3.5 3.5% 

4 4% 


Power output 


4.25 W. 

2nd-harmunic 


4.5% 

3rd-harmonic 



Operating Conditions, Class 

AB 

(2 tubes) 

Plate voltage 

250 

300 V. 

Screen-grid voltage 

Control-grid (see item in text 

250 

300 V. 

concerning input systems) 

-15 

-20 V. 

Peak signal (grid-to-grid) 

30 

40 pk. V. 

Plate current (no signal) 

70 

78 ma. 

Plato current (max. signal) 

79 

90 ma. 


1G5G Low-Plate-Voltage Power Output Pen¬ 
tode. This tube is designed especially for o)>era- 
tion from a 90 V. *'B” supply an*l will be iiseil 
mainly in battery receivers, particularly where 
current limitations are a factor. 

Resistance coupling may be employed and the 
rated output obtained under cla^s A operation. 
Larger power output is available by employing 
2 tubes in push-pull service. (See Fig. IE.) 
Characteristics 

Filament voltage 2 V. 

Filament current 0.12-A. 

Over-all length (max.) 4 11/16 ins. 

Diameter (max.) 1 13/16 ins. 

Bulb ST 14 

Base Medium G Type Octal No. 6-X 

Operating Conditions and Characteristics 
Filament voltage 2 V. 

Filament current 0.12-A. 

Plate voltage 90 V. max. 

Screen-grid voltage 90 V. max. 

Control-grid voltaKO -6 V. 

Plate current 8.5 ma. 

Screen-grid current 2.7 ma. 

Plate resistance 0.135-meg. 

Mutual conductance 1,500 umhos 

Amplification factor 200 

Load resistance 8,500 ohms 

Power output 300 mw. 

Total harmonic distortion 9% 

(Data courtesy Hygrade-Sylvania Corp.) 
25L6G (Glass) Beam Power Tube. This tube 
has electrical characteristics that are identical 
to those of its metal counterpart the 25L6 de¬ 
scribed in the April, 1937, issue of Radio~Craft» 
However unlike the 25L6 which uses beam de¬ 
flector plates the newer tube incorporates sup¬ 
pressor grids. (See Fig. IF.) 

(Tube is now available from RCA Radiotron, 
Raytheon, Sylvania, etc.) 


Please Say That Kow Saw It in Radio-Craft 
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CRYSTAL 

.HEAD PHONES 


SOUND CELL 
MICROPHONES 

fjifiiFfnfltJoii on 

IHE SRUSM DEVELOPMENT CO. 

MIS PIRKlNt AVI • CLIVELANDj OHIO 


RADIO COURSES 

RADIO OPERATING: Prepare for Gov’t 
License Exam. # RADIO SERVICING: 
Includin»r Short Wave#AMATEUR CODE 
• ELECTRONICS # TELEVISION # 
Day and Evening Classes—Booklet Upon ItcQucst 

New York YMCA Schools 

4 W. 64th Street. New York City 


BUILD IT YOURSELF 


Tea can butld thia 
Traliar with ordtnarr 
toots easily from our 
ttep-by-sieP constructional 
iheets and large slxed blueprints. 

Finest desttned Irailer in exisUnce. sleeps 4. Toilet. Shower, i^eo* 
Wie Licht. sic. 

Asre 76% of the ooet by buildiaa it youraetf. 6eod 26c for pUne 
•beet. UluetrstioM Aod deUile. 

TMl PLAN SHOP. 910 PatmoHv* BMc. CMcaao. IB. 



MODERNIZE YOUR OBSOLETE 
TUBE CHECKER OR SET 
ANALYZER with "PRECISION" 

Write for datalli. Mention make and model 
number of your old instrument. 

PRECISION APPARATUS CORP. 

821 EAST NEW YORK AVE. BROOKLYN. N. Y. 


RRDI 05 ..SflVE;: 5 fl^ 



DEAL OIRCCT...FACTOffV f 
PftlCES! Mnnymodels to ae. I 

l•ctf^om;AC-DC‘All■W«ve; I 

•rmchnir models- nutomntie 
tuninK;cnr radios ■ Farm seta 
that operato like city radioal 
Bond poateard for NKW 
Kareain Catalog FREE. SO 
IlAi TRIAL plan and 
airent-iieer proposltlonl 
GOLOENTONE RADIO CO. 
DEPT. aio. dearborn. 



PATENTS-TRADE MARKS 

All eases submitted RireD personal attention by 
members of the firm. 

Form “Evuience of Conreption'* and 
instrucitong 

*'How to Eatabligh Your Right*”—Free 
LANCASTER. ALLWINE & ROMMEL 

PATENT LAW OFFICES 

436 Bowen Bldf. Washington. D, C. 


$500,000 GENUINE 

MAJESTIC.GRIGSBY GRUNOW 
REFRIGERATOR A 
RADIO FARTS 
2000 REFRIG. 

ERATOR 




UNITS 
GUARAN¬ 
TEED la MONTHS 
FOR PRICE LIST 
G GENUINE MAJESTIC RE¬ 
FRIGERATOR A RADIO FARTS SERVICE 
SU01 W. DICKENS AVE. CHICAGO. ILL 


-S TUBE SUPER KIT- 

456 K.C. IS to SO Meters 200 to 550 Mctera 

Kit coo.sbts of: I.K. Trans.. Var. nmdenscr. Chassis 
i'an. ('oils. Dadding. Kilter and Ity Pass 

Ci>ndensers. itesistors. I*o\vcr Trans, and SdicmatJc 
lirawing. 

AH above parts with speaker . $5.95 

All above parts with 8" speaker .* ..,. 6.95 

2S^U Depomit ReQuired With Order 
WRITE FOR OUR NEW B FACE FLYER 

ARROW SALES COMPANY Dept. 5 

631 WASHINGTON BLVD.. CHICAGO. ILLINOIS 


"LEARN-BY-EXPERIMENTING” 
BEGINNERS' PRACTICAL 
RADIO COURSE 

(Continued front page 233) 

LIST OF PARTS FOR EXPERIMENT NO. 1 

•One pcneral purpose, audio microphone trans¬ 
former. T ; 

•One adjustable condenser ioittional), 0.0003- to 
0.001-mf. (cMuivalent to 300 to 1.000 mmf.) ; 

One rheostat, 20 ohms, K ; 

•One 4-prong socket, with screw terminals for 
type 30 tube: 

•One knob and dial-plate: 

Five bintling posts : 

One type 30 tube; or, type OlA tube may be 
u.sed. with rheostat ndvancefl to full, pince this 
lube re<iuires a greater operating current; 

Three drycclls, or one 4^^ V. ”C” battery; 

One pair of standard headphones, 2,000 ohms 
resistance, Ph. ; 

One key. may be home-made, a-s shown, or push¬ 
button, K. 

•Names of manufacturers will be supplied upon 

receipt of a stamped and self-addre.sscd envelope. 


The author of this course has been identified 
with the teaching of radio for many years in 
both private and public schools, and at present 
is an Instructor in Radio In a New York City 
High School. His experience qualifies him ad¬ 
mirably for presenting the technical material 
of radio from the learner’s viewpoint. 

ANSWERS TO PROBLEMS 
ON EXPERIMENT No. I 

(Sec page 233) 

(1) Filament current becomes greater. 

(2) Tone becomes lower in pitch indicating a 
slower or lower frequency. 

(3) Pitch becomes lower indicating slowtr or 
lower frequency. 

(4) Breaking the p/afe circuit. 

(5) The amount of capacity in the grid circuit. 


BUILD THIS 

"INTERMITTENT OPEN" 
CONDENSER TESTER 

(Continued from page 225) 

will-insulated test prods and keep safely away 
from the R.F. output of this ’’breakdown-test 
oscillator” in order to avoid high-frequency 
burns. 

Coil L consists of 76 turns of No. 24 enam. 
wire wound on a form (preferably, air-core) 
1% ins. in dia. Coils Ll and L2 each consist of 
50 turns of No. 14 enam. wire wound on a 
form iKt ins. in dia. 

The following List of Parts is sugge.«?ted to 
builders who may want to try out this idea in 
a lab. set-up. Substitutions may be made by the 
experienced radio man as necessary to Fuit in¬ 
dividual convenience. 

LIST OF PARTS 

One Standard Transformer Corp, power trans¬ 
former. 6.50 V.. 150 ma. sec. and a 2.5 V. sec., 
T ; 

One Standard Transformer Corp. filter choke, 
200 ma.. Ch.l ; 

One Hammarlund R.F. choke. 150 ma., Ch.; 

One Hammarlund variable condenser, 350 mmf., 
CV; 

Two Tung-Std type 45 tubes. VI, V2; 

One Tung-Sol type 80 tube, V3 ; 

Two Sprague condensers, No, TX-24-70. 70 mmf., 
1,500 V„ C; 

One I.R.C. resistor, 25.000 ohms, 5 W. (no less), 

R; 

One Sprague condenser, No. TC-25, 0.005-mf,, 
400 V.. Cl ; 

One Sprague condcn.ser. No. TR-11, O.Ol-mf,, 
800 V.. C2; 

Two Sprague condensers, No. OT-21, 2 mf., 800 
V., C3; 

One R.F. coil unit (see text for construction 
data) L, Ll, L2; 

One S.P.S.T, toggle switch. X ; 

One bulb (and socket), 2.5 V. filament, V.; 
Three 4-i)rong sockets. 

This article has hccn prepand from data sup¬ 
plied by courtesy of Sprague Products Co. 


Please f^ay That You Saw It in Radio-Craft 



How would you like to have a 
good stock of nationally adver¬ 
tised radio tubes on your shelves 
— without paying a nickel until 
they're sold? 

That's how the Tung-Sol Con¬ 
signment Plan works for radio 
dealers who can qualify. You 
don't pay for the tubes until 
youVe collected your cost and 
profit. That's worth looking into 
—to see if you are eligible for 
this unique plan. 

More than 8,000 dealers have 
qualified—anti are going places 
in the tube business. 

Full profit—no investment—no 
dead numbers to write off at a 
loss. Easy to sell, because your 
trade knows that Tung-Sol means 
top flight tube efficiency. 



TUNG'SOL 

RadioOcuSeA 

TUNG-SOL LAMP WORKS, INC. 
Dept. P Radio Tube Division 

SALES OFFICES: Atlanta, Boston, 
Chicago. Charlotte, Dallas. Detroit. 
Kansas City, Los Angeles, New York. 
General OHice, Newark, N. J. 
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TYPE 


CONTROLS 

. . . are available in a completd 
line of exacf dupiicote replace* 
merit types. 

. . . also, hot off the press comet 
the new IRC Controi Guide 
listing replacements for almost 
every receiver. 

Ask your jobber — or write di¬ 
rect to us — for a free copy of the 
Guide. Prepare to use the finest 
proved controls on EVERY)oh^. 

INTERNATIONAL RESISTANCE CO. 

401 N. Broad Slmat • PhiUdoIphia, P«. 


“LET ME TRAIM YOU tii Ao^ 

Fpjt A GOOD 
RADIO JOB 


A c Mohao t Big Money 

Direetino Uno'lnetr i3 cmwinc fast. Modern rtveivcrs 

re<]uirc thoruuRlity trained experts for 
service and maintenance. You cun bccorne such an expert 
right at home , . . ihrouKh H.T.A. methods and begin 
earning money almost from the start of your course. In 
u very sliort time you will 

Be the ONE Man INCLUDED 

in 1,000 WITH OUR 

who understands ererythlrig there (TRAINING 

is to know in order to clve quick 
• ■sure-fire'■ service to .ill kinds of 
receivers. You can be the one m.in 
who can take tlio service bu.slness 
away from the old-time radio 
■ tinker.' 

No Experience Needed 

Lven though you know noildng 

about Hadio now. you ran quickly 
qualify the U.T.A. way to step 
right into a well-paying position 
—or start your own protl table 
business. Use your spare time and 

LEARN AT HOME 


Most n.T.A. tnemhers Kfnrt mak¬ 
ing money rlirtit from the bcRin- 
nitur. The special scrvlclojr c<|Ulp* 
ment whlcti U supplied without 
exirn cost make* this possible. 
Don't wall—^gel started now. Write 
today for our Intcrcstpii; lUdio 
Book FREE. 


This efficient time- 
saving, troublc-f ind* 
ing Circuit An.^lyier 
and Resistance Tester 
helps you to make 
money without delay. 
Our Free Book tells 
you how. 

Don*t Put It O0—Send Coupon Now 

RADIO TRAINING ASSOCIATION OF AMERICA 

4S25 Ravenswood Avc., Dept. RC-80, Chicago, III, 

i 
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I 
• 
d 
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I 
I 
I 
I 


RADIO TRAINING ASSN, of AMERICA 
Dept. RC.80. 4525 Ravenswood Ave., Chicago, 111. 
Cenilcmon; Send me details of your Enrollment I'l.in 
and lnrorm.-itton on how to loam tu make real money 
!i radio uulCk. 


BUILD THIS "OPTIMUM TEST" TUBE CHECKER 

(CoiUinxied from huge 209) 


The features incorporated in this unit are 
erouped in Table 1. The reasons as to just WHY 
these various elements were considered essen¬ 
tial in the design of this new tube-resistance- 
capacity tester make interesting anti instruc¬ 
tive reading. 

DESIGN FEATURES 

(1) Accuracy. This is determined by the type 
of test circuit used, as vvell as the accuracy of 
the component parts which comprise the circuit. 

A review of the K.M.A. recommendations and 
consultation with the engineering departments 
of the largest and most progressive lube manu¬ 
facturers emphatically concludes that the most 
accurate test which can be made in a practical 
commercial instrument is the emission-type test 
under applied voltages and loads as recommende<l 
by the K.M.A. This circuit was therefore adopted 
after investigating power output and medium- 
price transcondUctaiice circuits. It is true that 
a finer, more elaborate transconductance tester 
could be built but it would be a very costly 
laboratory instrument, difficult to operate, and 
impractical for a dealer or Service Wan. 

The meter selectcil is a d’Arsonval moving- 
coil type with ail accuracy guaranteed within 
29i?. The tolerance of each of the resistors as 
well us the regulation of the transformer must 
be guaranteed within 6%. Kveit under extreme 
circumstances the total circuit error will not 
bo as much as 5% as the tube under test has a 
relatively high resistance compared to the other 
circuit constants. With all that, we would feel 
highly fluttered if any commercial lube tester 
(including this one) could achieve an accuracy 
of 5’ in grading tubes. 

The accuracy of line-volt.a go indication is im¬ 
portant ;ind hei-e a limo-tosted circuit is em¬ 
ployed utilizing the fiH6 tube iis a rectifier. This 
special circuit (described in detail in past issues 
of Radio-Craft) was developed hy the writer 
and to-day is in Use in ntany fine measuring 
instrninents. 

Hot intcrclcnicnt shoit and leakage tests and 
hot catjiode Icaixage tests are fundament:il re¬ 
quirements. yet. most instruments use only the 
neon lamp indication for both measurements I 
It is essential to note that intrrclcntcut leakages 
—;i8 differentiated from cathode leakage—have 
very high resistance values which necessitate the 
use of a highly-sensilive neon lamp. However, 
there is always a permissible limit of cathode 
leakage which would cause a sensitive neon lamp 
to glow and erroneously indicate that a good 
tube should be discarded I 


The usual practice, in order to overcome this 
defect of the “neon test." is to decrease the 
sensitivity of the lamp indication so as to be safe 
on cathode leakage indication; but this auto¬ 
matically would show a.s OK some tubes having 
troublesome high-resistance interclement leakage! 

This fault is overcome by keeping the neon 
indication highly sensitive and then making an 
additional cathode leakage meter test; this pro- 
cetlure is considered by the tube manufacturers 
to be far more desirable. 

(2) Protection against obsolescence. Some 
assurance that the apparatus will not be out-of- 
date ill a short time is essential when consider¬ 
ing the construction or purchase of a modern 
tube tester. 

During the past 5 years there has been a 
great deal of ballyhoo in the claims of tube- 
tester manufacturers as to their designs pro¬ 
viding for future changes and additions. With 
an occasional exception it was necessary for 
the manufacturer to bring out one new model, 
and sometimes two, every year as the previous 
model would be obsolete. It would not meet all 
of the requirements that were necessary for 
properly testing the tubes of the following year. 

One of the primary factors is the complete 
free-point, free*r€fercnce of both filament leads 
to all sockets without being tied into any active 
circuit bus at me same time. Tms design as 
can readily be seen from the wiring diagram 
enables the complete isolation of the filament 
supply to any 2 desired terminals of the tnbj 
including shell and cai>. (There is not to my 
knowledge another tube tester regardless of 
price that has this feature.) 

Furthermore any other individual element c.m 
be isolated, as desired, so that it need nut bs3 
tied to the cathode or plate bus; which is not 
the case with all other emission-type testerj. 
The flexible plug in connectors A, It, C. c c., 
provide this unusual and comprehensive protec¬ 
tion and are unerated the same as the conventional 
method for toggle switches. 

There is provided a spare circuit (see diagram) 
with full switching capacity as for any present 
element so that an additional elenient or a 
0-prong tube presents no problem. (No commer¬ 
cial emission tester on the market seemingly 
has such provision.) Space is also available on 
the panel for the addition of several new sockets 
should future tubes require new types of sockets. 

(3) Tests all tubes. A good tube tester must be 
sufficiently comprehen^ ive to test all types of 
tubes that are now in use including metal, glass, 
M.G. (metal-glass), obsolete battery and A.C. 
types, as well as co/d-catbode rectifiers. Very 
few modern testers if any will test cold-cathodo 



SWITCH POSITIONS 
ON SW.l 
!• OPF 
2’ t v. 

3* SHORT 
4'H.KL.CON. i 
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6‘b.TyPE ’ 

7» TEST , 

8« SP. I 5 

9-5P.2 


X- 5gang 

SWITCH. Swi 
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SWITCH. SW 2 


lO.iaooooHMs r 
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R6 
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Fig. I. Schematic diagram of the “optimum-test” tube checker. 
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rectifiers although there are a number of these 
tubes in use. 

This design provides suitable voltage and load 
fur proper test of such tubes at position “special 
No. r* as seen in the tliagram. An additional 
spare switch position is provided for some future 
special voltage and load requirement. 

'’Comprehensiveness** mu.st also include the 
complete number of tests for properly determin¬ 
ing the worth of a tube. This involves the <{ualiiy 
emission test and sensitive inter-element leak¬ 
age indication with a less-sensitive cathode leak¬ 
age indication. Shorts, opens and loose elements 
should be readily detecte<l a.s is ea.sily done with 
this instrument because of the feature of isolating 
any element at will. 

In addition the instrument also serves a.s an 
accurate ohmmetcr and capacity meter, and also 
as a condenser leakage indicator. These extra 
features have been incorporated becau.se they 
are so necessary in service work and on the 
dealer's counter, and involve very little in addi¬ 
tional cost and no additional space to the tube 
tester. 

<4) Optimum-quality parts. It is just as much 
of a fallacy to follow the assumption that “the 
best is cheapest in the long run’’ as it is to 
believe that ’“the cheapest price is the most 
economical.’* Here is where the optimum, value 
plays the important role. 

Only high-<iuality parts have been used in this 
instrument but not necessarily the most expen¬ 
sive ones. Molded wire-wound resistors are used 
in values below 2,500 ohms, and insulated and 
molded carbon resistors of ample watts rating 
are u.sed for high-resistance units. The line- 
voltage pow’er rheostat, rated to carry 25 W., 
is of the vitreous enamel type. Panel layout and 
design is very pleasing ; etched to give a £-color 
effect. Construction is sturdy so that the instru¬ 
ment should be good for at least 5 yeans’ service 
if it is not abused. 

(3) Simplicity of operation. This factor is 
realized in that there are only 2 .'^elector switches. 
The operation is similar to the conventional 
o mission-type tester only there are no special 
sockets or precautions that are necessary with 
so many other testers. 

(6) Kconomical in Design. Economy is veri¬ 
tably the shining light that has automatically rc- 
snlte<l from simplicity and efiiciency in design. 
Just think—this unusual te.^ter with its splendid 
features and high-quality parts can be con- 
structeil with little elTort and at a co.st to the 
Service Man of only alM)Ut $1S. 

(7) Ohm meter Tests. Resistance-test facilities, 
with 2 direct-reading ranges, are included. I>ow 
range: 0-10,000 ohm.<, with self-contained 114 V. 
flashlight cell. High range, 0-1 meg., self-con¬ 
tained power supply. 

(R) Capacity-meter operation. Condenser-ca¬ 
pacity tests may be made over 2 ranges from 
approximately 0.001-mf. Ut 10 mmf. 

LIST OF PARTS 

One Dcpemlable milliammeter, 0-5 ma., with 
combination scale dial. Ml ; 

One Dependable etched and fabricated panel; 
One Dependable special tube-testing tran.sformer, 
T1 : 

One wire-wound shunt rhcMistat, 200 ohms, VRl ; 
One Dependable vitreous enamel rheostat, 25 W., 
500 ohms, VR2; 

One Dependable selector switch, G-poIe 12-posi¬ 
tion, Sw.l ; 

One Dependable filament switch, Sw.2; 

Six sockcU. VI, V2, V3, V4. V5, V6; 

One in.sulated, double control-grid cap with lead, 
C.-G.; 

Eleven in.su]ntc<! tip-jacks, Red—PI, P2. P3, P4, 
I»5, CP, Heater-Heater. Hhick—Kl. K2, K3; 
Ten metal shell tip-jacks, Nl, N2, N3, N4, Nr>, 
NG. N7. N8, NO. NIO; 

Ten flexible lea<l connectors with insulation ; 

One line-cord an<l plug; 

One Westinghouse neon lamp, Vi-W., NI.; 

One socket for neon lamp; 

Three Dependable indicating knobs with insulated 
lip.s, in. A, B, C, D, E, F, G, Sparc H2 ; 

One Dependable round knob; 

One fuse holder and fuse; 

One insulated carbon resistor, Vi-W.. 1 meg., R1 : 
One molded wire-wound resistor, 1 W., 148 ohms, 
R2: 

One molded wire-wound resistor, 1 W., 240 ohms, 
R3: 


One moldwl wire-wound resistor, 1 W., 2 ohms, 
K4 ; 

One molded wire-wound resutor, 1 W., 1,000 

ohms, RlO ; 

One molded wire-wound resistor, 1 W., 200 ohms, 
Rll : 

One molded wlrc-wouiuJ resistor, 1 W., 2,400 

ohms, R12: 

One mokled wire-wound resistor, 1 W., 5.00(1 

ohms, R13: 

One Dependable wire-wound rheostat, 200 ohms, 
VRl ; 

Two molded carbon resistors, */4-W., 25,000 ohms, 
K5, K6; 

One molded carbon resistor, 18,500 ohms, 

R8 ; 

On wire-wound re.sistor. 1 W., 20 ohms, R7; 

One insulated carbon resistor, 1 W., 8,400 ohms, 
Rl) ; 

One flashlight monuccll, 1% V., Bl. 

This article has been prepared from date sup¬ 
plied by courtesy of Radio City Products C’o., Inc. 


WHAT SIZE OSCILLOSCOPE? 

iContinued from page 205) 

as compared to the total value and cost 
of the finished instrument. The same comment 
in general might be applied to a comparison 
between the 2-in. screen size and the 3-in. screen 
size. 

OTHER DIFFERENCES 

Although we have shown by the foregoing that 
the oscilloscope instrument proper (less tubes) 
costs nearly the same regardless of tube size, 
the performance of the several sizes may differ 
considerably. 

Visibility Factor. The Visibility Factor may be 
defined as ’'the ratio of the smallest-.size image 
u.seful for practical examination t4i the largest- 
size pattern which the area of the screen will 
permit.” A pattern ^/i-in. wide by V^-in. high is 
considered the smallest useful for examination, 
while the largest pattern is governed solely by 
the size of the cathode ray tube screen. 

It can be compared to band-spread on a radio 
receiver which permits micrometer adjustment 
of frtHiuency for fine tuning. Likewise, the 
visibility factor determines the extent to which 
an oscilloscope pattern can be enlarged to allow 
precise examination of its waveform. 

Figures A, B and C (on page 205) give com¬ 
parative visibility factors for the several tube 
sizes. It is worthy of note that a ‘’visibility 
factor” of 75 is obtained with the 3-in. tube, 
whereas a factor of only about 8 and 23, re¬ 
spectively. are obt;iinable from the 1- and 2-in. 
tubes. From an examination of these figures 
it can be seen that the 3-in. tube benefits greatly 
by comparison with the smaller sizes. 

Effective Area. Figure 1 compares the area of 
the 3 tube* sizes. The actual figures of effective 
area arc given, at A, B, and C, page 205. U is 
well to consider a cathode ray tube screen from 
the angle of effective usable area, because in 
this way the true Proportions of the image can 
be anticipated. 

SUMMARY 

It is entirely possible that servicing work in 
the near future will rtsiuire more extensive use 
of full-size oscilloscope equipment. Ultra¬ 
modern receivers and the possibility of servicing ' 
work to be done on television e^iuipment make I 
it necessary for the wide-awake Service Man to 
carefully consider the type of cathode ray equip¬ 
ment to be purchased. Using the method outlined , 
in this article to judge tube screen sizes will 
assist in making this decision. 

This article has bten prejtart'^l from <lata sup¬ 
plied by courtesy of The Jackson Electrical I li¬ 
st rum (.nt Co. 


1 IN. ■ 

IN. 

3 IN. 

COMPARATIVE CHART SHOWING 
THE RELATIVE SCREEN AREA. 

OF SEVERAL CATHODE-RAY 
_ TUBE SIZES. _ 

Fig. I. Comparative C.-R. tube screen areas. 
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AC - DC 

j^ocket 

AliUiamm c iet 

For laltoratory, shop or field use. 
Handy pocket size yet sturdy and 
precision built. 

Uses Lar«ic 3'" Sq. Triplett Instru¬ 
ment. 

AC-DC Voltajic Scales Read: 10-30- 
250-500-1000-volts at 1000 Ohms 
per volt. 

DC Millianipcre Scale Reads: 1-10- 
50-2,30. 

I Ohms Scales Read: Lo^v ^-300; 
I IIi<i:h 250,000. 

I Black Molded Case and Panel. 

Low Loss Selector Switch. 

Coin|)lcte with Alligator Clips, Bat- 
I tery and Test Leads. 

DEALER PRICE.$15.00 

A Complete Instrument for all serv- 
iciiif: needs. Can he used for all 
AC-1)C voltaic, current and resist¬ 
ance analyses. 

Leather Carryinp Case, Model 669, supplied 
I extra. Of attractive black, heavy leather 

with finished edges and strap. Dealer 

Price.$3.00 

SEE YOUR JOBBER WRITE FOR CATALOG 


gL CCTHiCA L i Nsr ftUM EMTS 

I The Triplett Electrical Innlrument Co. J 

I 1610 Harmon Ave., Bluff ton. Ohio I 

I Without obliKaUon plcusv send ino | 

I More inrormation on .Minlel (SfiG. ■ 

I -1 am abo iiitereided in- _ 

I • 

I Name . . . | 

I I 

• Address . | 

I I 

* City . State. • 




MODEL 

666 


Dealer Price ^ 15^ 


Compirtely 

Insulated 


kle.nJ.ff* • • and 

1000 Xlneii 


Size: 


3-1/16” X 

5-%" X 
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Quiet Youi Razor 
to Quiet Your Radio! 

Filternoys Suppressor FOIDH is an 
approvcid plug-in device to be at¬ 
tached to any electric razor and 
plugged into the electric fixture. It 
takes the noise of an electric 
razor's motor out of your radio 
programs. 

CONTINENTAL Fillernoys 
FOIDH, list price $1.00, offers 
radio servicemen a handy profit¬ 
able item to sell on many service 
calls. Carry a few in your kit. Any 
CONTINENTAL CARBON dis¬ 
tributor can supply you. 

^cosmusnuL qsbomIbc.^ 


NEW SET TESTER 
FEATURES LOW-OHM SCALE 

(Continued front page 205) 

2,000-ohm scale, again to take advantage of the 
very open scale distribution from zero to center 
scale, with each division representing 1.0 ohm. 

These low-resistance readings give very 
accurate checks of the resistance of transformer 
filament windings, resin joints, etc.: shorted 
turns in speaker voice coils; contact resistance 
on variable-condenser shafts; shorts and grounds 
in 6-V. genemotor (motor-generator) armatures 
used on mobile P.A. systems, also armatures of 
rotary converters, etc.; and many other places 
in electrical and radio circuits. 

It is also interesting to know that the current 
drain from the battery on the 200-ohm range is 
very low. in the order of GO to 70 ma., instead 
of several hundred milliamperes in the usual 
circuit. This low current drain is accomplished 
by a special combination shunt^eries circuit of 
high accuracy, as shown in the schematic dia- 
gram of Fig. 1. It requires only a single 1.5-V. 
battery for operation. 

The high-resistance range of this instrument 
provides for every ordinary contingency; the 
scales are: 0/2/20 megs. Requisite high voltages 
are obtained from an internal power pack. The 
D.C. scales are: 0/1/7/35/140 ma. 

(For those technicians who rc<iuire dimen¬ 
sions, etc,, in order to determine whether the 
equipment will properly match existing apparatus, 
and so-on. we add the following data: 

(The bronze panel assembly is mounted in a 
quartered Oak carrying case with a slip-hinge 
cover, ample tool compartment and leather 
handle. Size 7^4 x 10Vi x 4Vi ins. deep. Weight, 
only 9 lbs., complete.) 

For the Service Men who require a high- 
sensitivity instrument (for laboratory work, etc.) 
there is available the type 542 set tester. This 
unit is simitar in all respects to the model 541. 
except that it employs a forged, cobalt-steel 
magnet, and a dead-beat, mlcroammeter with a 
sensitivity of 40 microamperes at 25.000 ohms/ 
volt: and will measure current values ;is low os 
40 microamperes. 

This article has been prepared from data sup- 
plied bu co^irtesy of Supreme Instruments Corp, 


CORRECT PLAYBACK 
OF SPOT RECORDINGS 

(Continued from page 226) 

The record's acetate coating is a tough, 
but only a semi-hard substance, while the press¬ 
ing is what might safely be said to be flint-hard. 
The latter is formulated in a press under several 
tons pressure and is cured by the application of 
heat, thus producing a very hard, firm, inflexible 
disc with a highly glossy surface. 

With the advent and use of a greater number 
of instantaneous records, it is essential that the 
user acquaint himself with, and fully recognize 
not only the advantages but as well, the special 
and very necessary re<iuirements for proper 
playback. We will discuss these in the order of 
importance, giving in each instance, reasons for 
construction in the pickup to bring about maxi¬ 
mum results both in the matter of quality of 
reproduction and in the life of the instantaneous 
record itself. 

(1) Freedom of Armature Movement. Of first 
importance is the freedom of movement of 
armature of the pickup. Aside from the fact 
that it should be as small as it is possible to 
construct and likewise as light in weight, it 
also must be damped in the very lightest manner. 
The damping adjustment (point C in Fig. lA) 
therefore should permit free sideward move¬ 
ment of the armature and should require only 
the very slightest pressure on the needle. 

As a test, when the finger is applied to the 
pickup needle. D, the physical movement of the 
armature should be very easily and readily seen 
with the naked eye. The armature should be 
short (as stated above) and under no instances 
should it exceed in length that of the pickup 
needle itself. In other words, the damping, using 
the pivot of the armature as the center of a 
lever, would resist the side effort in the groove 
to move the armature between the pole pieces. 


13914 LORAIN AVE.. Cleveland. Ohio 
Also, Toronto. Canada 

Makers of Carbon Resistors, Paper Condensers, and 
Noise Suppression Fillers 

Enclosed find lOc in coin or stamps for my copy of Handy 
Pocket Data on Radio Interference Elimination. 


Name. Address. 

City . State 


BUILT FOR 

PERFORMANCE 



TRANSFORMERS FOR 
EVERY APPLICATION 

e 

LABORATORY STANDARD 


Portable Broadcast 

e 

Ganaral Purpose 

e 

Replacements 

• 

Separate Catalogs Describing The Vari¬ 
ous Kenyon Lines Of Audio and Power 
Units Are Obtainable From Your 

KENYON TRANSFORMER CO., Inc. 

840 Barry St., New York, N. Y. 

Export Dept, 25 Warren St.. New York, N. Y. 
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Please Say That You Saw It in Radio-Craft 


PUT YOUR 

TEST EQUIPMENT 

TO BETTER USE ! 

READ 



Become intimate with your set analyzer and other test 
equipment! Know how they work . . . how to apply 
them PROPERLY and quickly . . . and they will earn 
more money for you by doing more jobs. Business 
TURNOVER is the key to successful servicing^. There's 
everything in SERVICING WITH SET ANALYZERS you 
need to know. 

Here Are The Chapter Titles: 

INTRODUCTION—Uelaltonshiit hetween Analyzers and 
MnnufurturiTS Receiver Stjeclflcations—Vacuum Tubes, 
■n»e Fnoal Point uf Set AiiaVzHig—What Is An Analyzer? 

—Limitations of the Analyzer in Receiver Scrvicinif. 
FUNDAMENTAL ANALYZER PRINCIPLES—Switches, the 
Varnius Tyiies and Their Usoh—M eters, the More Coni* 
inonly Used Tyt>es—tlemenlary Set Analyzer Circtiits. 
TROUBLE SHOOTING WITH THE SET AN ALYZER—Pro* 
llminary rheckiiKT—TesiinR Tubes Under <>|M>rallnK Con* 
tlitlons—Isolniini; Trouble by the PriK-ess of FIImtnation 
—Point'to-Poiiit Testing—CheckiHR Individual Components. 
ASSOCIATE TESTING EQUIPMENT—Tho Vacuum Tube 
Voltmeter—The Test Oscillator—The Output Meter—Tho 
Osellloscutie. 

COMMERCIAL TESTING EQUIPMENT 
THE RMA SOCKET NUMBERING SYSTEM 

Send fifty cents in stamps, tnnney order or 
coin for a copy of SERVICING WITH SET 
ANALYSERS. It is mailed postpaid upon . 

receipt of your remittance. j 

RADCRAFT PUBLICATIONS, Inc. 

99-* HUDSON STREtT NEW YORK. N. V. | 

FACTORY TO YOU 

NEW REMINGTON NOISELESS PORTABLEl 



Famous Remington 
Noiseless Portable that 
epeakfl in a whisper, only lOc a day, direct from 
factory. Standard keybrard. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built, PLUS 
the NOISELESS feature. Act now. Send cou¬ 
pon TODAY for details. 

You don't RISK a Penny 
We send you Remington Noiseless Portable for 
10 days' free trial If not satisfied, send it back. 
We pay all shipping charges. 

FREE Typing Course and Carrying Casa 

You will receive FREE a complete simplified 

k/wviA yBrkiiVAA In A lark ITTYP.R A 


Remington Rand Inc., Dept 189-10 
315 Fourth Ave., New Yorlt N. Y. 

Tell me. without obligation, how to get a new Rem¬ 
ington Noiseless Portable, plus Free T^ing Course 
and Carrying Case; for 10c a day. Send CataTogue, 


Name. 

Address. 
City. 


..State. 


Vest Pocket Adding Machine 

^ sturdy Steel Construrtlen. Lifetime 
Pocket Companion. Adds, Subtn^ts, 
MultIpHos, Divides. Capacity. 090.- 
1)90.09. A real machine— ItuaranteM 
5 years. Send name and address. We 
ship immeiliately. On delivery. |»ay 
postman SS.SO (plus few cents post* 
airei. (Poreig-ti countries send rash.) 
k mgk Your money b.'tck aft* 
■ 50 days trial If not 


mm- 


Free S 
Trial * 


satisfied. Thousands 
, of satisried users. 
Total Send for Special Of* 

___ cost fpr to aXTcnta. 

TAVELLA sales CO*. 21 West Broadway. New York. N. Y. 
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RADIO CIRCULAR CO^ INC. 


DEPAFtTHCAT HC 


ll! trudwav 


Miw Vnwk^ H. Vh . 


XP^iw e y ■ ™ 

Hundreriiol Oul- 
Etandhnf ValhiEi. 


Write today for this I 
ontstanding ''new | 
I Iftkk Bargain Bulletin— 
there is no obligation on your part. 
High quality merchandise at sensa* 
tionally low prices! Radio Sets, 
Parts, Sporting Goods, Watches, 
Clocks, Typewriters, Cameras, Nov¬ 
elties and many other items at real 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Send 
for your Free Bargain Bulletin 
now, try us, and be convinced of 
our superior values and service. 


To Readers of RADIO-CRAFT 

rilEE POSTCARDS MAY BE HAD UPON 
WRITING TO THE PUBLISHERS 

These post cards make it easy to answer 
advertisements which appear in RADIO¬ 
CRAFT, without cutting valuable data 
which you may wish to save. 

Many times manufacturers request you 
to 'clip the c<:>ui>on” when answering their 
ads. Often this means destroyinK part of 
an article on the reverse pa^c you may neetl 
later for reference. Save your UADIO- 
CRAFT issues complete. If you should ever 
want to soil bound volumes, or certain copies 
of UAI)IO-CRAI''T, the resale value of 
uncut issues is very much hmher than that i 
of mutilated ones. So send for a supply 
of these free post cards and use them in 
answeriniif all RADIO-CRAFT advertisers. 

r-WANTED- MEN—,' 


If the noodle were short and the armature lonj?, 
the dampinyr would have to he li«hter and far 
more delicate than is possible to obtain in a 
practical a.<<.scmbly, theref«ire the armature is 
made .shorter from the damper to the Pivot than 
it is from the pivot to the end of the needle. 
Any nU!cnp with n stiff or ovcr-dtimprd ar»irt/Mrc 
will destroy frequencies (on a record) directly 
in ratio to the excess of damping used, 

<2) Needle Pressure on Disc. The next point of 
importance is the matter of weight on the neeille 
which should be in aJI cases as light as possible 
—never over 3 ozs., and preferably less. A pickup 
having a hcavily-<laniped armature of course will 
reiiuire more weight on the needle to make sure 
that the lateral movement in the groove will 
actuate the armature before cau.sing the head 
to jump <iijt the groove. 

(3) Needle Angularity. The thinl point that 
must be followed for maximum reproduction and 
life of acetate di.sc,s is ncetUe angularity. Ex¬ 
haustive experiments have proven that 30'’ 
brings about longer life without afTecting re¬ 
production (point E in Fig, IH). 

In the case of certain pickups mounte<l at 
an angle of lcs.s than to the vertical, a bent 
needle such a.s is shown at point C in Fig. 1C is 
rcsorted-to in order to correct the angle of the 
needle at its pt>int of contact with the record. 

(4) Length of Pickup Arm. The next point of 
importance Is the arm length which should be 
maximum at oil times. Longer arms create less 
side pressure on the groove, eliminating distor¬ 
tion in the pickup; an<l, in describing the arc 
over the record being played, are less liable to 
side-wall wear because the nee<lle has greater 
leverage (due to the longer arm) against any 
friction in the pivot. 

Part ir will dLscuss many problems in selecting 
the correct nee<lle for playback of spot recordings. 

This article has been prepared from data sup¬ 
plied by courtesy of Universal Microphone Com¬ 
pany. 


THE "RESONOSCOPE" 
NEW ELECTRONIC DEVICE 
DETECTS "OFF-KEY" NOTES 

(Continued from page 200) 
chromatic scale are calcidated for a true tem¬ 
pered scale, which has the most practical use 
for all types of tuning. The piuh of the scale 
Is 440 cycles-per-second f<ir A, this being the 
"International pitch”—musical refi’rence point— 
for tuning. (This standard of pitch is the one 
used in the present models of the resonoscoi>e. 
but any other pitch can he had by substituting 
a new set of tuning forks.) 


to cast Christmas Goods, 5 and lOe Novelties, Toy 
Autos. Ashtrays, etc. fan bo dune in any spare 
room, basement or Harare and no ejnicriem-e neics 
sary. A rare opportunity to devote spare or full 
liiiio to Profitable wurk. WHITI'j DEP'r. 2i> 

METAL CAST PRODUCTS CO. 

1696 Boston Road New York City 


SOUND RKORDiHG , 
TALKING PICTURI PROJECTION 


TIIEVISION-RAOIO 


Mn^l4^r tr.'iining qualify you for go<Kl Job« 

l’r.tctirnl. easy to loam. Newest e«|uittmcnl. Fstati. 
iishert 100r>. Earn room ao<i board while Ifamintr. 
Coarh It. It. faro allowed til A. Write for KRKK 
noOK. AddrcMB DeU. IQ.KC, 4000 S, firavriu *'1 


NATIONAL 



“HAM" SPECIAL 

A highly efficient rodo 
teacher usinit heavy spe 
dally prepared waxed 
paper tape, having twi 
rows of perforations. 
Writ© for Free folder Alt), 
We are the originators of 
this type instrument 

TELEPLEX CO. 
72*76 Cortlandt St. N. Y.C. 


COMING SOON! 

New RCA Commercial Sound Catalog. 
Watch for it! 

COMMERCIAL SOUND 

RCA Manufacturing Co., Inc.,Camden, N, J, 
A Service of the RadioCorporation of America 


UTILITY 

The rc.sonoscopc seems definitely tle.slined to 
become an indispensable aid to every branch 
<»f the miKsical art, especially so when it Is noted 
that skilled musical instrument tuners will be 
oJT at least by 1/3-cycle on their fundamenUil 
notes, and more on the higher and lower octaves, 
in usual car tuning I While such discrepancies 
may not be noticed in the individual note.<, they 
produce a general discordant effect which is 
dLspletusing to critical musical ears. 

The new ”elcctronic robot”, on the other hand, 
permits tuning to within a very minute part of 
a cycle. Its tuning forks are tuned to an accuracy 
of 0,002-per cent I 

It facilitates the tuning of such musical in¬ 
struments as pianos, accordion reeds, harmonic 
reeds, organs, and so-on, not only for funda¬ 
mental notes but for all octaves. Each instru¬ 
ment of an orchestra or band may be so ac¬ 
curately tune<l that an entirely new ensemble 
effect is obUiined. Likewise a singer can de¬ 
termine precise pitch and adjust his or her 
voice accordingly. In bu.sy broadcasting stations 
where musicians and artists hurriedly form I 
various groups in various studios, the device is 
already being used to obtain correct pitch for 
individiuU instruments and vocalists, so that no 
time may be lost. 

lbvaii.se the resonoscope permits the vo<aIj,st 
to actually see ju.st how his <ir her voice sounds, 
aiul to analyze its pitch and «|iiidily jn the mo.^t 
critical manner, this in.strumcnt i.s being hailed 
a.s a great aid in voice culture. The .singer can 
adjust his or her voice, w’hile watching the 
screen pattern, until it matches that of a gn-at 
singer who Ls to be emulated. Because the instrti- 
ment iiulicates bitch, character of note an<l 
volume, in a visual manner, it becomes the 
first electronic mUf.ic m;istcr for mu.sic lovers 
everywhere. j 


Plcusc Suy That You Sow It in Radio-!’kaft 



Let It Solve Your Tube 
Characteristics Problems! 

No radio service man should be without 
this complete tube characteristics chart. 
It contains the very latest tube character¬ 
istics information available — information 
that can be found nowhere else. 

COVERS MORE THAN 180 TYPES 

The Sylvania Tube Characteristics Sheet 
suits service men to a “T.** It covers 
more than 180 types . . . tube types arc 
numerically listed . . . characteristics arc 
tabulated ... all characteristics and base 
diagrams are arranged on one side of the 
paper — instantly available. Also contains 
full information on the latest types of glass, 
metal and “G** tubes. Folds to pocket 
size swell for your service kit! 

Best of all, it*s FREEi Just fill in the coupon 
below, and send it to us. YouTl get your 
Characteristics Sheet . . . pronto! 

SYLVANIA 

SET-TESTED RADIO TUBES 


HYGRADE SYLVANIA CORP. h<- i«7 

Emporium, Penna. 

Plea,, send me a FREE copy o( the latest 
Sylvania Tube Characteristics Sheet. 

Name . . 

Address . 

City . State 

n Dealer □ Service Man 

Q Amateur O Experimenter 
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pRPrilNew 1938 Radio Catalog 

* ® Servicemen—Radio Salesmen and Ajcents—be¬ 
come .T MOD ELL representative in yonr community witbout any investment. 
Etirn up to $100 a week in commissiona selling Nationally Known Radios. 
Take orders from the larKost and most ami pi etc cataloj; ever published^ 


de-^cribinK and illustratinR the following 
(jtMieral Electric^—Zenith—Motorola—Delco 
—Grunow —(.'rosley—Stroml>er»! Carlson— 
Kadette—Emerson—Fada—Halson — Garud. 
Join this ntition wide orpranixation by writ¬ 
ing for particolars. Territory is now being 
allotted to live wire men who arc anxious 
to earn extra rnoney in their spare time. 
Write for this big cata- Chicago. jll._ 


103 s 


makes: RCA—Philco— 

Meddtk 

AGENCY DIVISION 


ATLANTA, GA. I 


log today. 


56 W. Wathmqton St. I S7 Forsyth St. i 


TUNING ASSEMBLY 


The Mei.ssner All-Wave Tuning Assembly is the entire 
"front end*’ of the raili.ii receiver. Each unit is completely 
wfrt-il nii-i accnratelv luilanced and aligned. READY FOR 
USE* Only .six wires to lie connected to any 456 kc. I.F. 
channel 


FEATURES 


List 

Price 


I. Meissner Multi-Wave 5-Hand Coil as-enibly : individual coils for each 
k nd; Meissner Align-Aire trimmers thru out, six-gang shorting switch; 
l:.illy shielded. 

Meissner three-gang tuning mn-l -niicr: low minimum capacity, 
n. Modern tt-in. oval dial: two-speed control; calibrated .i-Hand scale: scale 
for Hand Spread. 

I. Compactly mounted on rigid cadmium-plated sled chassis. 

All components including .ill resi.'iUrrs. by-pass condcti**ers. coupling con- 
den.'fcrs and AVC network. 

0, Every unit lahuratory tested and Completely aligned and padded. 

7, Available in two ranges. Model 7512—.5 to 555 meters l540 kc.-60 me.). 

Model 7511-—7.5 to 2140 meters (140 kc.-40 me.). 

NOTE: See your dealer or write direct to Dept I for our New 32-page descriptive catalog 


MEISSNER MFG. CO. 
Mt. Carmel Illinois 


LATEST IN TEST APPARATUS 
FOR THE SERVICE MAN 

(Confin-ucfl from pat/r 217) 

brated, direct-reading decibel scale is also in¬ 
corporated on the .-^cale plate enalding db. read¬ 
ings from -10 to -ffj3 dh. in 5 ranges. 

The instrument incorporated in this unit has 
a base sensitivity of 400 micri)ampere.s at 100 
millivolts a rill Ls of the modern, wido-oiien square 
type, tfixe 4 x I'j ins.. ;illowing all .scales to 
be easily read. The A.(‘. correction .scale is 
printed in re<l to readily differentiate between 
A.C. and D.C. viilt;ige re;idiiigs. 

RANGES: A.C. voltage (at 1,000 ohms/volt), 
0 10/50/250/1.000/2.500: V. D.C. voltage (at 
l.OOO ohms/volt). 0/10 .50 250/1.000/2.500. V. 
U.C., 0/10/50/250/1,000 ma. Resistance. 0/400 

ohms/1/10 megs. Decibel meter -10 to -f-63 in 5 
ranges of 0/ F 14/-F 2V + 40/4'^ db. Output 
meU-r indication,'^. 

As noted in Fig. F and circuit diagram, Fig. 
2, all A.C. and D.C. voltages (excejit 2..500 V.). 
D.C. and re-^istance measurements are available 
at only one set of polarized tip-jacks through 
the use of the master range selector. This rotary 
range selector permits speedy range change 
without the neoeissity of removing and re-insert¬ 
ing test leads. 

The Ijow-Ohms circuit makes ase of the 
Shunt MfJthod (back-up scale) for low-resistance 
measurements. Referring to the circuit diagram. 
Fig. 2. it will be noted that when the range 
selector is rotated to the low-ohms position, a 
shunt is placeil across the meter posts, and at 
the same time a section of the current-limiting 
resistor is .shorted out, enabling full-scale ad¬ 
justment to be made through the u.se of the 
Adjust Ohms control. The combined resistance 
value of meter and shunt is exactly 20 ohms. 
The current drain of the low'-ohms circuit is 
approximately .5 m;i. It therefore can readily lx.' 
.seen that ;iiiy low value of resistance placed 
across the test tip-jacks of the multimeter, will 
cause the current (low'ing through the meter to 
ilrop accordingly. An individually-calibrated and 
direct-reading low-ohms scale Is incorporated on 
the meter scale plate for this low-ohms range. 
Resistance values as low as Vi-ohm can readily 
be measureil. The 20-ohms indication is located 
at the center of this .scale. 

(rreci.sion Apparatus Corp.) 



Free! 

HAMMARLUtlD 
25th YEAR 
RADIO CATALOG 

The most complete catalog ever pub¬ 
lished with special illuslratfons. 
drawings, curves and a complete 
description of the famous 16 lube 
-'Super-Pro/* Write Dept- RC-10-37. 

HAMMARLUND MFG. CO., INC. 

*24-438 West 33rd Street, New York 


QUALITY 




FAm 

MICA .. . TlHMMEl 


Ar 


OLAi 


nw - 0 *^ 


SOLAR MFG. CORF 


RADIO ENGINEERING 

nr A In^titutr.. offer an intensive course f>f liicli 
stundaril l■tllllra^|Ill^ all phases of H.idio. Pniril- 
e.i) I nil lime with modern cquiiimcnf at New 
York and Chir.iin mhools. Also .specialised 
Cinirse^ and lloine Study I'mirses under ”No 
obligation” plan. Catalog Dept- RT-37. 

RCA INSTITUTES* Inc. 

A Radio Corpttration of America Service 

75 Varick St, New York 1154 Merchandise Mart, Chicago 



BUSINESS PROBLEMS OF THE 
SERVICE MAN 

(Continued from page 223) 


accessories, tubes and whatever else could be -sold 
is limited to those who would actually come down 
to the service department. 

The next point to he covered i.s, how much 
is the space worth? If offered the equivalent 
in cash, would they service the store refrigerator 
for thi.^ amount? The answer wa.s doeidedly— 
NO ! The rent was not worth over $40 a month 
and upon examination it was determinefl that 
they could not afford to tie up one man for 
that amount 

It readily becomes aijparent that ‘'something 
for nothing is no bargain." Free rent in this 
ca.'^e was of no advantage, in fact it l>econies a 
groat disadvantage. 

The store, of net-easity. must be non-<-onipeti- 
tivo, therefore, it dot's not attract the type of 


customer desired by Mr. Jerod and Mr. Holtz. 

A SOLUTION 

The better arrangement for Mr. Jerod and 
Mr. Holtz in the event that they in.^^ist on the 
North-West location, is to obtain the best store 
available for around $50 a month. This amount 
usually is sufRcient in smaller towns for a 
rea.sonably giMid location. Then, use alxiut $75(1 
of their capital for modest store fixtures and 
for putting in a reasonable «tock of tub<'S, small 
radio sets, replacement parts, electrical appli¬ 
ances, etc. The balance of their reserve is to 
be use<l as a surplii.s fund for emergencies. If 
the friends and acquaintances of Mr. Holtz come 
through ns expected their chances of success 
are indeed pmmising. 


SERVICE BENCH OF SUCCESSFUL SERVICE MAN 

(Coatiaued from page 223) 


checker. (3) volt-mi I liameter. and <l) signal 
generator. The tixds shown are nioiinteil bi 
hinged doors opening to a cabinet about 4 ins. 
deep and IH ins. high, which forms the back of 
th«' bench. This cabinet is used to hold condensers, 
resistors. «pools of wire, screws, nuts, btilts. 
washers, etc. The top of the bench is .set off with 
an aerial made up of about 30 ft. of wdre mmint^ 
on two stand-off insulators- To this aerial is 
cHppeil the antenna leads of the sets being 
test4>d or repaired. 

The machine to the right of the bench is a 
small air compres.sor and tank which is used 
to blow out the ilirt from condenser plates, 
speakers and the house sets. (There are other 
pieces of equipment, not shown, such as bench 
drill, lathe, emery wheels and portable drills.) 

Directly under the antenna is the rack for 
spare tuhi-s u-sed for testing. The center of the 
back of the bench U built up from the Confidence 


lube, vibrator and conden.'^er checker. Under thl^ 
Is a panel composed of jacks, which are cim- 
nocted to nil in#;triimonts, and these, with th© 
use of short wires and plugs as jumpers, will 
make most any test necessary. 

The 2 meters ti> the left of the center are in 
the 6 V. D.C. circuit, one a voltmeter, the other 
an ammeter, showing current eon.sumed by a 
given set while being tested. The meters to the 
right are first an A.C.-D.C. meter and second, an 
ohmmeter- Henealh these meters are 6 small 
lamps which are pilot lighU. one of w'hioh lights 
with any equipment being used. 

This prevents the soldering iron or tube 
checker from being left turned on when not in 
use, AUo to the left-center is a neon lamp which 
can be plugged in any circuit for continuity or 
short tests. The two lower openings contain 
slides on which are mounted punches and 
chisels and socket wrenches of all sizes. 
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THE RADIO MONTH 
IN REVIEW 

(('ovtinurd from pafjc 199) 

month, :iinl heart) in part over long <listiiiifes, 
h;ul mueh to clti with the eonfii.'^iini atteniling the 
peareh for the lost Amelia Karhart, an<l eansetl 
reports tu Ik* sent in by listcnerj^ on short waves 
that they hat! hetml sign:ils »tf distress from the 
missing flyers. It is diflieult to imagine any 
prtK'aution which eoul<l guard against such a 
misunderstanding, uidess such inter pretiitive 
programs are to be delayc<l until the excitement 
of the search has die<l iltuvn. 

ANNING S. PRALL, 
HEAD OF F.C.C., DEAD 

C HAIRMAN Aiming S. Rrall of the Federal 
Communications Commission died at his sum¬ 
mer home, Hoothbay Ilarlxir, Maine, last month, 
at the age of G(j years. In mem<irium, practically 
every radio broadcast station in the United States 
ami ita tc'rritiiries, at the suggestion of the 
National Association of Rniadcastors ob.serveil a 
1-miimfe <ndet period, on noon, Monday. July 2G. 

Mr. I’rail was appointe«l a member of the 
Radio Commission in 19H4 by President Koo.sevelt. 
After the Radio Commission was merged with 
the Federal Communications Commission. Mr. 
I*rail wa.s made Chairman i)f the Radio Division 
of the Comm.^ ion. 



ANNING S. PRALL 


THE LATEST 
RADIO EQUIPMENT 

(ContiHued from page 239) 
has added to his new line of con<lcnsers a series 
of 21 replacement units. Capacities range from 
V, 4 -mf. to 65 mf. Repre.'^enlative .•styles are shown 
in the illuatration on page 239. 


HOW DEPENDABLE ARE 
YOUR METER READINGS? 

(CotUtMUed from imgc 237) 

Figure 2, on l>g. 213. includes illu.strntions. <»f 
important elements in meter construction, which 
the Service Man may he interested to n<ite. a.s, 
t > a limited extent, they are self-explanatory. 
However, the (letaile<l analysi.'^ of these elements 
t Figs. H to O, inclusive) eoiistitules important. 
ba>ic knowletigo which every technician .shoid<l 
P< ssess. Thus information, ami considerably more, 
will appear in Part II of this useful articb*. 

Read Part II of this article; it will discuss 
fniu'rrvl Meter Accuracy (or inaccuracy). 

The author of Ihitt vital article ia also author 
of "Radio I*hysic8 Course,** "Motlcm Radio Srrv- 
'.vivg** and "Radio Field Service Dala**—nV of 
*hem valuable contribution* to the field of I it era- 
lure for the practieing riidio Service Mas, 






Model 110 Signal Generotor 

Finest engiiieerifig -Be.sl iiialorials— 
I’an 11 frei!. For I F and R F align- 
nient, A1 m> toil ryele audio amplifier 
Model 111) t:».50 

$5.00 doten, 10 mnnihs to pay. 


Model 120 Super Anolyzer 


S«‘iisilivil> ; 20,000 Ohms per Volt. 

Make.s all xdlage, eurrenl and resistance 
ineasurenienis for analyzing receiver.^, aiii- 
plifiers, uc. Model 120 9 I JI.50 

$5.00 doum, 10 months to pay. 


Send for Catalog or see your parts dealer 


Th* CLOUGH-BREN GLE CO, 


2809 W. 19th St., Chicago, III. 


RADIO 
TRAINING/ 


SLASH COSTS 
EARN MORE 
SAVE TIME 


See your parts distributor or write 
u.s about the new C-B free instruc¬ 
tion course. 


DEMAND CLOUGH-BRENGLE QUALITY 


Look 


Inside— 
Tlieii 
Decide 


ABC OF MODERN VIBRATOR SERVICING 

(Vont'-nUKil frtm jtage 220) 


PURPOSE OF THE BUFFER CONDENSERS 

Not shown in the lira wings, but an important 
part of the vibrator function, are the ‘-I smj.ll 
buffer condensers which are either incorporated 
as a part of the vibrator or incorporated in the 
l>ower i>aek of the complete unit. 

Thise condensers form a very useful service 
in limiting ;ind sui>pre.ssing the arc across the 
contacts due to the making and breaking of the 
eurrent on the primary side. These comlensers 
are placed in the secondary instead of the pri¬ 
mary circuit since although the voltage must be 
very much higher, the capacity can be very 
much lower as their action is reflt‘cte<i in the 
primary circuit. 

The capacity of this condenser whether incor¬ 
porated as an integral part of the vibrator, or 
in the power pack proper, should never be 
changed as the entire rihrntor has been designed 
for this particular cajtacity. 

In the preliminary chock of the vibrator ami 
the power pack, miu’h guess work <*;in be elim¬ 
inated by knowing the circuit and unrierstanding 
a few <jf the troubles, .such as the following, 
which can occur to vibrator.s and their power 
packs. 

NO "B" VOLTAGE 

Shorteil filter syslem.s, shorted bufTor conden¬ 
sers, grounded filter systems, shorteil trans¬ 
formers. .«horteil wiring or shorted rectifier tubes 
may cau.'se no **U” voltage. Also, no battery 
voltJige may be delivered to the vibrator, which 
can be caustii by a blown fuse, a burned-out 
switch, a broken ”A” leail or :iny one of the 
numerous other suggestions which will come to 
mind. 

After the cause for the absence of “ir* voltage 
ha.s been discovereil. correct same and proceed 
to tivt the vibrator in a gixwl vibrator tester, a.s 
a shorteil filter system and other .shorts, such 
as hiifTei^ condensers, rectifier tube, tninsformer 
secondaries, etc., can damage the vibrator by 
overloading the contacU. It might be sUxied here 
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tba rareln. if ever, i/'i the ;>o?i‘fr transfoTTncTS 
flirt tratiifle. 

LOW '*B” VOLTAGES 

If the ”H‘*-battcry voltages are low, the bat¬ 
tery voltage must lie checkeil, as well a^? the r<*- 
sLstance of all leads from the battery to the 
vibrjitor, 

^ Check for high-resistance shorts in the rectifier 
circuit. Check the rectifier tube and buffer con¬ 
densers for worth, anil for troubles which cause 
low voltage in the usual home-radio set. The vi¬ 
brator should then be cheeked in a vibrator 
checker, 

HASH 

Hash is a problem of circuit di^sign, shielding 
—both magnetic and electrostatic, proper radio- 
freipiency filtering, proper ground, mechanical 
arrangement of the receiver, and the sensitive¬ 
ness of the receiver. Engineers have taJien care 
of the hash problem in the design of the ri'- 
eeivers and if hash is present it shoubl be trai ld 
to its source. Do not attempt to eliminate ha^ h 
by ‘’doctoring*’ the vibrator. In seven* cases, 
manufacturers of the vibrators do furnish hash 
eliminator^. 

INTERMITTENT OPERATION 

Intermittent operation can be caused by defec¬ 
tive vibrators due to sticking contac'.s. loose 
connections in the power pack and other symp¬ 
toms the same as in a conventional A.C. re¬ 
ceiver. Eliminate these by checking the vibra¬ 
tor in a vibrator ehecker. 

OTHER VIBRATOR TROUBLES 

Vibrators with unusual mechanical noise are 
caused by the vibrator touching other parts of 
the housing, the internal assembly, or by loo.so 
parts which vibrate with the operation of the 
vibrator. 

(Continued on page 255) 
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Triumph 1", 2", and 3” 


OSCILLOGRAPH 

WOBBULATORS 


Buy your oscillograph and wobbula 
tor together I Only with this com¬ 
bination can you accomplish true 
visual alignment of r-f, i-f, afc« and 
avc circuits. Model 77, I Oscillo 
graph Wobb. $49.95. Model 77. 
Oscillograph Wobb. $59.95. Model 
180-800, 3" Oscillograph Wobbula- 
tor with built-in signal generator 
$ 100 . 00 . 




4021 W. Lake St. 


ChicafTO. Ill. 


Please send Triumph catalugs 


Name 


Address 


City 


State 


^talk-bak:^ 



Modi'l TliU 

Size —rfiontefer, hfgh 


Lasting Wear, Perfect Operation, 
Attractive Appearance 

The most complete, best-looking Talk-Bak* 
Unit manufactured. A steel cabinet with a 
taupe suede finish so soft as to protect the 
finest furniture. 

F p p p New Technical and 
■ " Sales Pamphlet 

gives complete information regarding all 
known inter-communication systems. Method 
of connecting different Talk-Bak* Units and 
full detail information on what they will ac¬ 
complish. Wtite for it and be sure to include 
your distributor's name. 

Wright-I>eCoster Distributors are always 
anxious to cooperate. 

WRIGHT-DeCOSTER, Inc. 

2251 University Ave., St. Paul, Minnesota 

Export Dept.—M. Simons & Son Co.. New York. 
Cable Address: "Simontrice. ' 

Canadtan Represeniativcm: 

Wm. F Kelly Co.. 1307 ftay st., Toronto. Ontario 
Taylor & Rearson, Ltd., Edmonton, Alberta 

• Copyrighted 


"AIR-TRACK" SYSTEM OF BLIND LANDING 

(Continual from pagv 202) 


SU important improvements have been incor¬ 
porated in the Air-Track. Foremost among these 
are the facts that <l) the equipment has been so 
simplified and the design made so compact, that 
it is portable, makivg it possihlr to U tui « piiot 
till to a safe landing from either end of onu run- 
way on the field; (2) the radio signals« at first 
liable to deviation and instability, have been 
made reliable, and a monitoring system installed 
which indicates to the operator whether accurate 
signals are being broadcast; (3) both the 
localizer and the yli*U' path are quickly adjust¬ 
able and, <4) the equipment required in the plane 
I has been made lighter and more efficient. 

The princiiiles embodied in this system wore 
nriginally worked out by an Aeronautic* Ke- 
I search Division established by the Department of 
j Commerce at the bureau of Standards. A num* 
ber of the radio .scientists who developed the 
system at the Bureau have been at work in a 
laboratory at College Park Airport near Wash¬ 
ington developing the system from iUs early 
experimental stages to the point where it is 
now practical for air transport. Three years of 
such development and improvement work have 
resulteil in hundreds of successful landings 
"under the hood*' and landings in fog conditions 
which interrupted scheduled flying. 

Three experimental installatkins of this curved 
beam type of landing system have been testetl by 
Department of Commerce pilots, airline pilots 
and others. These are at College Park, Newark 
airport, and the municipal airport at Oakland, 
(’alifornia. In all, upwards of 1,000 safe instru¬ 
ment landing.-. ha.^e been made on these insUdla- 
tions. 

ELEMENTS OF THE AIR-TRACK SYSTEM 

Briefly, the Air-Track system consists of 
two radio beam.s : (1) a runuun/ localizer which 
lit*s <]ow’[i the center <if the runway to be u.'-ed, 
and (2) a curved glide path which leads the 
plane down a sloping “track” to a gentle landing 
on the runway. A single “cros-s-pointer" in.stru- 
ment (2 D.C. meter movements, one operating 
horizontally and the other vertically, moiinU'd 
in one case) on the panel (see Kig. A) indicates 
' the jdane's position, the vertical needle pointing 
j to the right or left if the plane vci*r» from the 
center of the runway localizer, and the horizontal 
needle rMiitg or falling if the plane gets above 
or below the proper glide path. 

At a distance of 10 or 15 miles from the 
airport (see Fig. H). the Pilot picks up the 
runway localizer signal throuiirh his regular com- 
municatioms receiver, over w'hich he still re¬ 
ceives voice communication, perhaps from the 
operator in the airport control tower. Lining 
up his flight along this localizer, w’hich can bo 
made as wide or as narn>w ;w comfortable flying 
<lictHtes, he approaches the curved beam down 
which he will glide to the runway. (The re¬ 
ceiver for this glide path is adjusted to the best 
“gliding angle” of that type of plane.) 

Having reached this point, the pilot flics his 
plane so that the 2 needles cross at right-angles, 
and this indicates that he is approaching over 
the exact center of the runway and coming <lown 
at the proper, safe gliding angle. 

At the edge of the field a murker heacon gives 
him a signal in his earphones which tells him 
he is cro.sidng the edge of the field. At this lime 
he is approximately 20 to 30 feet above the run¬ 
way, and the balance of the landing consists 
merely of leveling off and letting the plane 
settle. 

Ifiindrcd.s of times, planes with landing speeds 
as high as 7,5 miles an hour have been brought 
down to a spot on the field a few yards square! 
James L. Kinney. Department of Commerce 
pilot, as far back as l!>33. took off from Wash¬ 
ington under the hood (that is, he could not see 
outside the l»lane. hail only his in.strumcnts to 
guide him. and hence w’as flying “blind”), flew 
by instrument to Newark airport, and landed by 
instrument on the experimental in.stallatUin of 
this sy.stem. on a day when scheduled air trans¬ 
port planes were gr >unded by impossible flying 
weather. 

Transmitting equipment is housed in an or¬ 
dinary automobile trailer which is ciuickly 
movable to concrete platforms at either end of 
any runway, where the wheels fit into slots to 
insure proper location of the apparatus. The 
transmitters are plugged in to a power outlet 
and the control tower attendant throws a switch 
which puts them into operation. 
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USEFULNESS OF “AIR-TRACK'* 

AT CROWDED AIRPORTS 

Usefulness of the apparatus for control of 
traffic at crowded airports has been stressed by 
pilotrf who have flown the .system. Airline <»lficiaU 
have pointed out that if all landings of air trans¬ 
port planes were made on this system, even 
in fine weather, a pilot would never make an 
unusual landing, no matter what the weather 
might be. 

Df>spitc the thoughtful and serious work of 
airline operations r/<anugcrs and traffic managers 
in “staggering” schedules to avoid simultaneous 
arrival of several airliners at one airport at the 
same time, the airports at large municipalities 
are already dungemu.sly crciw’ded at certain timc.s, 
At one airport today, there are IH transiiort 
planes arriving within the space of an hour. 
Increasing patronage will only aggravate thi.s 
problem, and bad weather complicates it to the 
point of deadly hazard. 

It is as if the engineers of a large number of 
trains were instructed to ch(M»se their own track 
and bring their trains in to a huge station with 
only the admonition to "be careful and not run 
into other train.s.” The airline pilot has two-way 
voice communication with the airport control 
lower, and receives all the information available, 
but he <loe.s not have a definite “track" or path 
to follow’ which will keep him clear of <jther 
approaching aircraft. 

A correct blind landing system may have a 
number of duplicate “tracks", properly idcntifle<l. 
just us are the track.s in a railroad yard, and 
the approaching pilot’s orders will indicate the 
track he is to use. Eventually, these engineers 
believe, the “.switches” may bo set for the ap¬ 
proaching pilot, itnd his plane may be Uiken 
over by radio when he i.s distant from the field, 
and brought in mechanically to a full instrument 
landing. This dream is not very nebulous, even 
today. 

COMPARISON OF VARIOUS BUND- 
LANDING SYSTEMS 

There are no “preceding types'* of larding 
systems prior to the Air-Track. It is based 
definitely ui)on the original experimento at the 
lUireau of Standards, which b<*gan in 1927 and 
192H. An Aeronautical Development Section of 
the Department of Commerce. Aeronautics 
Branch. con«lucle<l those experiments, and car- 
rie<l them up through various stages of develop¬ 
ment to the demon.strations held at Newark in 
1933. 

As for other landing systems (Most of these 
ssrstems have been described in past issues of 
liadio-Craft. — Kditor). this is the story. In 1931 
or 1932, visitors from Germany were shown the 
Bureau's developments and after their return to 
Germany the Lorenz system appeared. Thus Is a 
refinement and development of one of the phases 
of the Bureau development. 

At Newark, the Bureau installation was fixed 
in position, giving indication in only one direc¬ 
tion. The Lorenz system today is also fi.xcd in 
one position. If it is desired to give landing 
guidance on more than one runway, or in more 
than one direction, the installation must be 
dtiplicaU'd. This mean.s that under certain con¬ 
ditions, the pilot will be coming in to land over 
the antenna structure and transmitter houses. 
These form a positive obstacle, much disliked by 
pilots. There is also the consideration of the a<l<lc<! 
cxiiense neces.-<ary to duplicate these transmitters 
and antenna arrays and structures. 

The Lorenz system also uses a European type 
of indication, with a kicking needle indicating 
ofT-course position. This is strange to American 
pilot practice and preference, and it requires an 
aiiprcciable time for interpreUition. There is no 
time available for interpretation in the job of 
blind landing. 

The I.orcnz system holds to the fundamental 
principle .1 of the Bureau system, i.e. the “curved 
beam", localizer and marker beacons. It gives 
the pilot an indication of his position throughout 
the approach and landing. However, it is not all 
contained on the airport, and it has not been 
developed as far as Air-Track. 

The success of the Bureau demonstrations at 
Newark prompted the duplication of the sy.sleni 
at Oaklaml airport in California. Here. United 
Airlines, later joined by TWA and American Air¬ 
lines, and still later by Bendix, have continued 
(Continued on page 255) 
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GET THIS new BOOK — 


FREE! 


Every Radio Man Can 
It to Advantage! 



Use 


Editors of RADIO-CRAFT have prepared 
a special book for you. The new book—1937 
RADIO REFERENCE ANNUAI^^is not for sale, 
but available only to subscribers, both new and 
old, with a Seven Month** Subscription to 
RADIO-CRAFT. The price of this Special Offer 
is only One Dollar ($1.00l— and as an additional 
saving the book is mailed to you postpaid as well 
as is the maKazine each month. 

Carefully outlined below is the contents of this 
new book; it contains information which every 
radio man needs. The book contains 64 pages, 
size 6x9, and is replete with illustrations. 

Read thete /nferetfing Chapter Headingt of 

1937 RADIO REFERENCE ANNUAL 

Receiver Construction 

Building * 12-tube All-Ware DX rei^iver—How to make 
s modern 0-tube ('ar Radio set—building up s 2-tube 
Beginner'B Set, with several different power supplies for 
various uses—Constnirting a 2-tube midget set for 
portable use—How to build a ''talking" briefcase—no 
aerial or ground needed. 

Teat Equipment —Construction 
How to make an "Electronic Eye" output meter—How to 
construct an ultra-f-ompaet universal Volt-Ohm-Mllllam- 
.'neter—How to make a Resistance-('aparity tester—How to 
Build a Pocket .\dapter for set testing—Building a 
Portable Camrtty bridge—Construction of a V\T. Volt¬ 
meter In compact form—How to Make a Modem Set 
Analyzer. 

Audio and P. A. Equipment 
Making an .\udlo Bass Boo‘-ter. u^lng direct roupllnjr— 
How to build and add a Puai-Channel Amplifier your 
receiver—Llonstructlng a High-KldeUly Amplifier—Con¬ 
struction of a 3-lube .4,C.-operated Preampllfler—Funda¬ 
mentals of '■Decibel Level" and "Decibel Gain." 

Articles for the 5erPice Man 
Bervtrlng with the O'clllosrope—Servleltig with a Single 
Meter—"What's Wrong With Your Radio" chart—Taper> 
of Volume t‘4Mtrol». and use of various types—Ideas, for 
the Service iMiop—.\ligoing A11-Wave receivers. 

Time and Money~Saving ^rni^a 
In this section you profit by the exm-rience of other radio 
men. These kinks are really valuable "short-cuU" which 
>a\e much time and. very often, money. They are "pef' 
Ideas Pul Into practice. 

Important Articles Which Have Appeared in 

RADIO-CRAFT 

General Interest Articlee 

Design of Transformers for Class and "R" opera¬ 

tion—A table of Inter-Elect rode Capacities for 30 differ¬ 
ent tube types—How to make a Floating-Grid Relay— 
Construct Ion of a modern Treasure Ixx*aior—How to get 
I>.X on your All-Wave Radio—Making a 5-meter Trans¬ 
ceiver lur usa in car or boat. 

SetC Tubes Developed in 1936 

Characteristics of the Newest Receiving Tubes of all 
manufacturers, giving u^cs, characl eristics, preaent 
equivalents (if any) and all pertinent data. 

RADIO-CRAFT 

99 Hudson Street New York, N. Y. 


RADIO^CRAFT, 99 Hudson St.. New York. N. Y. 

Oenllemcn; Enclosed you will flnil my remittance of One 
Dollar ($1,001 for which enter my subscription to 
RADIO-CRAFT Magazine for Seven Months. Send me 
ARSOU TELY FREE, and POSTP.MD, my a py of 
1937 RADIO REFERENCE ANNUAL. 


Name 


Address 


City . State . 

(Send remittance by check or money order. Reoister your 
letter if you send cash or unused U. $. Postase Stamps.) 
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NEW INSTRUMENT SPEEDS 
FREE-POINT TESTING 

(Coutinited from page 225) 
moans of ilotcrmining circuit conilitioni< accurately 
since no current is drawn from the circuit under 
test. Current ranges on present-day toster.* have 
been uswl rather infre«iiiently becau.'^e of the 
time and trouble reuuired in making a series 
connection in the circuit. 

THE '•CURRENT MEASUREMENT” SYSTEM 
OF TESTING 

One of the mo«t difficult parts of a radio set 
to te.-t and one that has become the bug*a-boo 
for Service Men is the A.V.C. and Q.A.V.C. 
circuits. Most voltmeters placed across these cir- 
cuit.s, in order to make a voltafic meotnircmcnt, 
draw current from them ami more or less upset 
the high-resistance networks pre.‘«-nt. The pur- 
po.se of these circuits is to control the current 
in the tubes to which they connect. A currenf 
rrfeaeumnent is logical therefore, since it doe.*j 
not up4iet the A.V.C. and Q.A.V.C. networks 
whatsoever. 

By (/ using an oscillator input at the 
antenna posts of the receiver, (2) plugging 
this new j'nsfrumenf info the sockets of the 
tubes controlled by the A.V.C. and Q.A.V.C. 
and (J) varying the signal strength put out 
by the oscillator, the plate current varjafjon 
will give an absolute indicat ion of the condi¬ 
tion of the A.V.C. or Q.A.V A. system. 

This method can be used for testing diode 2nd* 
detector circuits no matter how complicated the 
resistance networks connected to the diode may 
be. Fixed minimum bias, A.F.C. or any other 
similar circuit may be tested by this method of 
current testing also. Service Men who do not 
have an oscillator can make these tests by tuning 
on and off a powerful local station. In the audio 
end of the set. grid bias may be checked very 
accurately by taking plate current readings. An 
overloaded condition of the rectifier tube can 
be checked easily by the current method for the 
power pack circuit need not be considered. As 
an example, it is the usual thing to check 
rectifier overload conditions by voltmeter read¬ 
ings from chassis to rectifier filament or cathode 
but this does not necessarily give a correct 
indication for it tioes not take into consideration 
whether the negative lead from the power trans¬ 
former goes directly to chassis or through a filter 
or resistor network before connecting to the 
chassis. This especially applies in A.C.-D.C. sets. 

A couple of examples where current readings 
come in handy are first, where an audio bias 
resistor has been so badly burned up that its 
resistance value can no longer be read. A quick 
estimate using Ohm's Law will give the approxi¬ 
mate value but only by taking current readings of 
the tube controlled by this bias resistor is it 
possible to be sure that the resistor value is 
correct. Another example is in replacing a 
volume Control in an orphan set. By taking 
current readings of the tube controlled it is 
possible to check very quickly whether or not 
the taper of the new control is correct. 

To sum up, by the use of the riirrCTtf method 
of making tests, analyses of radio receiver faults 
are very much simplified. By use of this instru¬ 
ment current readings can be taken simply and 
without the cutting or unsoldering of wires. 
(Incidentally, this device also may be used in 
taking the "usual*' tests such as voltage and 
resistance.) 

Our Information Bureau u*ill gladly angply 
manufacturers^ names and addresses of any items 
mentioned in RADIO-CRAFT. Please enclose a 
Stamped and self-addressed envelope. 


OPERATING NOTES 

(Co7itinued from page 227) 
eral small holes are provided in the top of the 
container to act as safety valves, in case this 
action takes Place. This small leakage does not 
affect the efficiency or change the value of the 
condenser in any way. 

STRf1MREno-CARt.sON SoUiPHl NhCCETS 


Fada KA and U. S. Radio Model 10. Gassy 27s 
cause trouble in different sots in different way.'^. 
In a Fada KA, 2 of these tubes in the A.F. 
stage caused very poor quality of reproduction. 
In a U. S. Radio model 10, a gassy 27 in the 
1st audio stage may cause a "jumpy** volume 
control. 

Paul \Veland 
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LAFAYETTE 

CO^QRnmRTBD 

SOUND SYSTEMS 


■ WHOLESALE RADIO SERVICE CO.. INC. I 


100 Sixth Avenue 


New York. N. Y. 


I hush FREE I93B catalog No. 59.3KA 

I 

I name - --—--- 

I 

I 

I ADDRESS.__ 

I 

I 

* cmr __ . . STATE 


The LAFAYETTE line, one of the oldest 
most complete lines in the industry, has 
always meant progress > . 4 but never so 
much os in these HEW 1938 models. A/ew 
colors ... sfream-ltned designs ... lighfweighf, 
sturdy, non-corrosive steel cabinets „, special 
illuminated control dials , , here are sales 
features that make for EASY SELLING. 


lAFAYEHE 


for a wider morgin of protif 
byword of soffstled users 


TIME PAYMENT PLAN 

NOW . . LAFAYETTE'S Easy Payment Plan. | 
tailored to the needs of your business, will help .■ 
you finance the "big" jobo. 


HERE IT IS! 
The 

Biggest 
Radio 
Catalog 

180 pages, 
with large separate P.A. 
section. 50,000 parts. 50 
LAFAYETTE Radio models, 
test equipment... and all at 
lowest prices in history. 


FREE.I 
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PHILCO radio a television CORPORAnON 




VOLy*AC 


manual 


ICIAI- 


company 

Abb 


OF VOLUME 7 



Compare other service manuals with the vew GEUNSBACK OFFICIAIa 
RADIO SERVICE MANUAL (Volume 7) as it is published today. You’ll 
find the GERNSBACK MANUAL, by far more complete in service infor¬ 
mation—more up-to-the-minute with present-day receiver diagrams—and 
published entirely differently than in previous years. 

Most important of many innovations are the inonth-to-month installment 
method of publishing Volume 7—and the deferred payment plan which 
makes it convenient for every Service Man to own radio’s greatent of 
service 7nanuals. 

Write today for descriptive literature which gives complete information 
about Volume 7 of the OFFICIAL RADIO SERVICE MANUAIv—and 
the plan which tells how to pay-as-you-compile your Manual. Mail the 
coupon helow — TODAY! 

RADCRAFT PUBLICATIONS, Inc., 99 Hudson StreeCNEW YORK, N. Y. 

RADCRAFT PUBLICATIONS, Inc. RC-III37 S 

99 Hudson Slreel, New York, N. Y. { 

Gentlemen : Please send me descriptive literature oty Volume 7 of the | 

GERNSPACK OFFICIAL RADIO SERV^ICE MANUAL—and details for | 

buying this edition on the deferred payment plan. J 

Name . • ■ 


Address 


City. State 


1 

PAGES 


THIS MANUAL 
WILL CONTAIN 
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HOW TO MAKE A CLASS A' PUSH-PULL 
NEGATIVE-FEEDBACK 60-W. AMPLIFIER 

(CcniittHcd front pa<;c 215) 


Btapros, more adequate Altering is therefore 
necessary in the Alter network of this trans¬ 
former. The oiitnut of the 6Z3 employs con¬ 
denser input, whereas, I’.T.l employs the ehuke 
input method of Altering the rectifier system. 
Filtering of P.T.l only need he sulficient to 
supply “U’* Voltage for the plates of the GL6s ; 
regulation should therefore be belter. 

Sockets for the GL6.s and the 6F6s should 
have high heat resistance insulation such as, 
isolantite. Great care should be exercise<l in the 
wiring of the plate an<l screen-grid supply of 
the 6Lf»s. A heavier than usual or “normaT' 
type of insulation should be used to prevent 
possible arc-«ivcr between leads. 

LIST OF PARTS 

Two l.K.C. re.sistors, 3,000 ohms, 2 W., Rl, R2; 
Two l.K.C. resistors, O.lfi-meg., 1 W., K3, R4 ; 
One Centralab dual volume control, 0.25-meg., 
R5, R6; 

Two I.R.C. resistors, 2,500 ohms, 2 W., R7, RS ; 
Two I.R.C. resistors, 500 ohms, 1 W., R9, RIO; 
Two I.R.C. resistors, 10,000 ohms, 1 W., Rll, 

R12: 

Two I.R.C. resistors, 5,000 ohms, 1 W., R13, 

R14 : 

Two I.R.C. resistors, 15,000 ohms, 1 W., R15, 

R16: 

Two I.R.C. resistors, 10,000 ohm.‘i, 1 W., R17, 

R18; 

Two I.R.C. resistors, 50,000 ohms, 1 W., R19, 

R20; 

Two I.R.C. resistors, 0.15-meg., 1 W., R21, R22: 
Four I.R.C. resistors, 0.1-meg., 1 W., R23, R24, 
R25, R2G; 

One Electrad re^;ixtor, 10.000 ohms, 50 W., R27; 


One Electrad resistor, 100 ohms. 25 W,, R28 ; 

One Electrad resistor, 15,000 ohms, 50 W., R29 ; 

One Electrati resistor, 150 ohms, 25 W., R30; 

Six Hammarlitnd 8-prong isolantite sockets; 

Two llammarlund 4-prong isolantite sockets; 

One Hammarluntl 7-prong isolantite socket ; 

*One T-prong special shielded plug and cable; 

One Kenyon transformer, type T25.5, T1 ; 

One Kenyon transformer, type T271, T2; 

One Kebyon transformer, type T319, T3; 

One Kenyon power transformer, type T215, T4 : 

One Kenyon power transformer, type T216, T5; 

One Kenyon choke, type T166, Ch.l ; 

Two Kenyon chokes, type T152, Ch.2, Ch.3 ; 

Four Comell-Dubilier condensers, type ED3-100, 
10 mf., 50 V., Cl, C2, C5, CO; 

Ten Cornell-Dubilier condensers, type DT-6P1, 
0.1-mf., 600 V., C3, C4, C7, C8, Cll, C12, CIS, 
CIO. C19, C20; 

Four Cornell-Dubilier condensers, 0.02*mf., 600 
V., C9, CIO. C13, C14; 

Tw‘o Cornell-Dubilier condensers, 0.05-mf., 600 
V.. C17, C18; 

Three Cornell-Dubilier dual condensers, type 
l‘EU-C808, 8 mf., 600 V., C21. C22, C23. C24, 
C25, C26; 

One Cornell-Dubilier dual c<indenser, type JR-216, 
16 mf., 200 V., C27, C28; 

Two Sylvania type 6C8 glass tubes; 

Two Sylvania type 6F6 glass tubes ; 

Two Sylvania type 6L6 glass tubes; 

One Sylvania type 83 glass tube; 

One Sylvania type 5Z3 glass tube. 

•Names of manufacturers will be supplied upon 

receipt of a stamped and self-addressed envelope. 



Exact physical specifications for making the amplifier (left) and power pack chassis. 


BUSINESS-LIKE "SILENT" SERVICING 

(Continued from page 209) 


perform every c.<!sential tost required on a m<Hlern 
rarlio reeeiver. 

The technique of using these in.<<truments is 
fundamentally simple. With the speaker voice 
enil open and preferable a dummy loa<l resist¬ 
ance equal to the speaker impcriance substituted 
for the voice coil, a Service Man may first make 
a voltage analysis of the receiver using a modern 
20,000 ohms/volt instrument. 

Assuming that the power k properly dis¬ 
tributed, ho next attaches the vertical platt^s 
of the oscilloscope to the <Iio<le loatl resistor 
in the 2nd-<Iotcctor circuit. With the signal gen¬ 
erator fi^eding through the fre<iuency wobbler 
in the oscilloscope and then to the control-grid 
of the la.st I.F, tube, that stage can be aligned 
as iiidicatetl by the r«'.'*<inance curve on the 
ckscitloscopc. Each prt“ceding stage can easily 
bo a<Uiisted to the .•same frc<iiMMicy. 

Without mechanically “rocking” the coiulcn- 
8«*r, the oscillator or mixer padder can be 
tracked at 600 kc. or any other frequency desig¬ 
nated in the instructions for the particular 
receiver. It Ls then quite simple to align the 
R.F. circuit at the high-fre<iia'iicy end of the 
dial. If the set has A.F.C.. it is only neces.sary 
to change one connection of the oscilloscope from 
the top of the duxlc load resistor to the cathode 
of the A.F.C. diode. 

Audio circuits, even with phase inverting 


.«tagc.>s and tone compensation can be quickly 
analyzed with the oscilh*scope across the output 
circuit and the audio modulation fr(»m the signal 
generator supplying the steady sine wave. Re¬ 
generation, phase distortion, overloa<l, hum. or 
“hash” from the power pack, all may be easily 
identified on the oscilloscope pattern. Through¬ 
out all of these tests, not a sound is henr<l from 
the speaker! 

PSYCHOLOGICAL VALUE OF "SILENT 
SERVICING” 

To the customer who w’nnts to see this work 
done, this procedure is as marvelous as a major 
operation in a surgeon’s clinic. The Service Man 
has no need to fear that the custtimcr will learn 
the trick.s of the trade because the instruments 
alone arc more expensive than most ra<lio sets 
aiul the technique is <(uitc beyond comprehension. 

Like the surgeon., the Service Man may charge 
a rate commensurate with hi.s work. The flashy 
instruments serve as indication that hL work 
Ls truly above the screw’driver mechanic’s class. 
“Silent servicing*’ has raised the work of radio 
Service Men to professional levels; which menn.s 
a decent living from a heretofore much abused * 
and underpaid occupation. Furthermore the cus¬ 
tomer is assured of a first-class repair job. 

Thin article has hcen preiyarcd from data sup¬ 
plied by courtesy of Triumph Mfg. Co, 


Please Say That You Saw It in Radio-Craft 


The BesfBVYS” 

Are >la€le for Casli! * 



During the years when **sinking-or- 
swimming*’ was an everyday problem, 
a lot of business men, pressed for cash, 
got into ”no investment*’ merchandise 
deals* One by one, most of them have 
fought their way back to sound busi¬ 
ness principles. And ottly by buying 
the finest quality merchandise at lowest 
possible cash prices have they been 
able to prosper. 

In the tube field, RAYTHEON offers 
the highest quality tube made—at 
cash* prices that save money for 
dealers every time they buy RAY- 
THEONS! That is why RAYTHEON 
business has more than tripled in the 
last two years . .. why RAYTHEON 
dealers are prosperous business men! 
Ask your RAYTHEON jobber. 



445 LAKE SHORE DRIVE, CHICAGO, 111. 
555 HOWARD STREET, SAN FRANCISCO, CAL. 
420 LEXINGTON AVENUE, NEW YORK, N. Y. 
55 CHAPEL STREET, NEWTON. MASS. 

415 PEACHTREE STREET, N. E.. ATLANTA. GA. 
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MICRO-BEAM POWER AMPLIFIERS 


Write For Complete Details and Attractive Proposition 


AMPLIFIER COMPANY of AMERICA 


NEW 


35-45 WEST 20TH STREET NEW YORK CITY NEW YORK 


A COMPLETE ADVANCED DESIGN LINE OF 


NOW AVAILABLE FOR ALL P. A APPLICATIONS 


■ 



NEW 

PUBLICATIONS 

For 

Cii^l^ei'i-inentlrrsb 



list below a Urge number of radio, short-wave, and mechanical "hD\v-u>*makc-lt'’ designs. 

~ Kach is a special publication originated by masters in their resPeetlve fields 

For the first time, at the low price of TEN CENTS, you are now enabled to buy a complete desion with photographic 
^productions, complete mechanical layout and full description to make it possible for anyone to build the project 
In Question. 

The name of ‘•Hadlo Puhlicatinns” has become a household ward because this company has for many years specialtxed 
In radio and othtT literature of .Nporlal interest to the experimenter. 

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUMBER, and use the special coupon below. 

We accept money-orders, rash, checks or new H. S. stamps. (No fnrelitn stamps nr currency can lie accepted 1 if you 
send oash or stamps, register your letter to safeguard against loss. Money refunded if you are not sutUfleil 

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR 


TARfW^jSnOE^^EN^UBUMTjOH^^ 


SHORT-WAVE RECEIVER PUBLICATIONS 


HOM/ TO MAKE THE 2 TO 5 METER TWO-TUBE LOUD¬ 
SPEAKER SET. This receiver may tie use<l wtih hattene* 
or with an A.C. power pack. I’acke a bis wallop.. .No. 107 
HOW TO BUtLD THE ClCAR-BOX 1-TUBE ••CATCH ALL*' 
RECEIVER. An effective iJiort-wiive balicry set which fits 
Into a Hmall ctgar-bux. uisuriiig high portability yet 

great efficiency.No. ill 

HOW TO BUILD THE PORTABLE M|N|OVNE SHORT-WAVE 
BATTERY SET. Uties no aerial, uu ground. The louil 
weight la 31/a lha. and niea».urea 5x5x6 inchea. .Self- 
enntained batterica. tube, cuiulciiscrs. and loop. Highly 
scubitive circuit.....No. 114 


How TO BUILO the HAM-BAND ••PEC-WEE" 2-TUBER. 

A dandy receiver with high efficiency and liandapread 
tuning. Works a loudapenker. yet tlie entire receiver la 
no larger than your hand. Wurka with either hatlerlen 
or an A.C power pack. no. IIS 

HOW TO BUILD THE OUO-AMPLIOVNE. The Ideal 1-tube 
act for the beginner. One of tlie finest 1-luhe aeU: it 
really givea 2-tube tM-rfurmaiicc. Made for battery u|H-ra- 
tion. With only teii-foot antenna brings ui tlie go<xl 
Kuropcoii stations. ... . No. IIB 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 


HOW To BUILD A SUPER.SENSITIVE ALL-WAVE CRYS¬ 
TAL SET. Ju.<K the thing fur heginiient who wish to have 
an easy-to-operate crystal set on all-waves anil wliicli 
will seiiarate all the sbitions. Can bo made for le-ss 

than S2.0U. Uses no tubes or batterica.No. 121 

HOW To BUILO the 2-TUBE ••PENTODE PORTABLE" 
broadcast SET—the lightest. smalleHt sot giving UmtI- 
xlicaker volume on batteries. Weighs less than 12 iHiuiids. 

Uuilt in a small, ptirtable case.No. 122 

HOW TO BUILD THE RADIO "TREASURE" FINDER. Tint 
Ik a really Hensluve and |irai*tical "Trea»ur«-" finder. 
Simple to hulld and Ifuaranteed tf» work. Uses 4 tubes. 

Can be built fur less than S15.UU.No. 123 

HOW To BUILD THE GERNSBACK ONE-TUBE PENTODE 
Loudspeaker set. Tins as tlie best uiie-lul>o lou<i- 
apcakiT set ever r'Uislructed. It works on batterie.s, and 
is for broadcast rv(*ehtion. Kxtrcniely sensitive.. . . No. 124 
NOW TO BUILD THE WORLD*S SMALLEST ONE TUBE 
BATTERY RADIO. So small that It is actually built in a 
cigarette case. The wonder set of the last New York 
radio show.. no. 12S 


HOW TO MAKE AN A.C.-D.C. ONE-TUBE "OEAF AID." 

All execlleiu :ilil for the hard-of■bearing and deaf, for 
Uieatres. churches, and the liunie. A godsend for all 
afflicted persona. CaJt be built for a few doUars. No. 127 

MOW TO BUILD A PIANOTRON. For lea* than two dol- 
Inrs. plus a few junk harts which you have, you can now 
make a tieauliful musical instrument. Operated liv three 
radio tube.>. It has an actual keyboard, ami vuu ran play 
tunes. Works nn "A" and •'B” batteries. A great novelty 
due to tile unusual mu.>,ic whiHi issues from the loud¬ 
speaker.No. 128 

HOW TO BUILO THE ONE-OOLLAR RADIO. Impossible 
though it sounds, for one itollar you can build a radio 
set which Inclinlcs a r.nllo tube ami a pair of head- 
filiones ami liattcrlcs. You make everything yourself, 
outside of the three last mentioned items, from win'd 
and spare nicUl parU •••vti.a. - 


MECHANICAL PROJECTS PUBLICATIONS 


HOW TO BUILD A PEE-WEC AUTOMOBILE. An ultra- 
small automobile that can be built for leas than |0 
diillars. Will carry two 1 7-year-old boys. Runs 35 miles 
per hour and lOO to 125 miles on one gallon of g.is. 

.No. 132 

HOW TO MAKE A BAND SAW FROM OLD AUTO PARTS, 
Made froni old Fortl and Chevrolet parts. Capable of per- 
riirnitiig delicate and satisfactory work. Uses 25-gauge 
lO and 12-inch band saws. Assembly la easy for each 
part fills its allotted place perfectly. .......... No. 13S 

MOW TO BUILD A REAL LATHE FOR SS.OO. ReQuires a 
few hand tools, about SS.OO worth of raw material and 
patience to build. The lathe is capable of drilling, mill¬ 
ing. trimming, boring and thread cutting.No. 136 

HOW TO BUILD A SIMPLE PORTABLE REFRIGERATOR. 
A real refrigerator. Does not use ice. The cooling unit 
operates from an alcohol flame, oil burner or open fire. 
Kasy and Inexpensive to build, libicetlent for boats, camps. 

Picnics, etc.No. 138 

HOW TO BUILO LARGE TESLA AND OUDIN COILS GIV- 
INti IB-lNCH SPARKS. Interesting high.fre«|uency ap¬ 
paratus with which many hlgh-frciiuency and x-ray ex¬ 
periments can be performed. Capable of producing 15.000 

volts. . . .No. 141 

MOW TO make an arc WELDER. A real arc welder cap¬ 
able of doing commercial Jobs satlsfactorilv. Uses a heavy 
duly transfomier which mierates from the llO-vult A.C. 
main. The output of tlie machine ranges from 15 to 
luo amperes. No. 142 


NOW TO USE AN A.C. ARC WELDER- Companion publica¬ 
tion to the one listed directly before. Very Informative; 
esiiecially to (he garage man or mechanic who has had 
little or no experience with an arc welder. Contains many 
lmi>ortsnt <liagrams and photographs of actual work done 

with an arc welder.No. 143 

Now TO make TOUR OWN MICROSCOPE. A mirroscope 
which the home mechanic ran easily build In his shop. 
The lenses .-ire oidained fmm the finders of a camera. 
Although simple and easy to build. It la a thoroughly 

practical and efficient instrument.No. 144 

HOW TO MAKE A WtWSHURST ELECTROSTATIC MA. 
CHINE. An easily constructed generator of static elec- 
trirUy espahle of ,l1seharging a fat three-ineh spark. 
Used In schools where electricity is taught. Can be 
built for less than f2.oo.No. 14S 

HOW To MAKE A POWER DRILL PRESS FROM SCRAP 
PARTS. An excellent practical drill presa that will make 
work easier fur the merhanic. About S2.00 worth of 
raw material and scrap iron are the only re«iulremcntji. 

. No. 146 

HOW TO MAKE AND EXPERIMENT WITH AN ELECTRO- 
PHORUS. With this device numerous interesting exl>eri- 
ments with stotir electricity can be performed. Many 
of these experiment.s are thoroughly explained and il¬ 
lustrated. Ho. 146 

HOW TO MAKE AN ARC WELDER FROM AN AUTOMO¬ 
BILE GENERATOR.No. 149 


RADIO PUBLICATIONS 


99A HUDSON STREET 


NEW YORK, N. Y. 


RADIO PUBLICATIONS, 99A Hudson Street, New York, N. Y. 

X enclose 6. for the publications listed by numlier. st 

rlgtiL St lOc s copy fONK DOLLAR y4>R ANY TWKLVK PUHl.tCA- 
TIONS.) These Publicstions are to i>e sent to me postpaid. I have 
placed a circle amund each number which 1 want. 

Send me also your list of 27 ether IDc Publications. 


Name 

City 


.Address 

. State 


York 

, N. Y. 


RC-1037 

107 

Ill 

114 

115 

116 

I2J 

122 

123 

124 

125 

126 

127 

I2B 

129 

132 

135 

136 

136 

Ml 

142 

M3 

144 

MS 

M6 

MB 
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NEW "RESOLUTION TESTER" 
FOR CATHODE-RAY TUBES 

(Continued from page 201) 

for television reception) imiiges fpiite frequently 
appeared to be entirely out of focus. AU previous 
efforts to correet this misbehavior were fruitless! 
F^xhaustive tests revealed that nothinu was 
wron^ with the ’’electron optics” of the cathode- 
ray tubes. 

Finally, they hit upon the bswic tnnible. Thnso 
spots of light, or picture elements, which ’’builil” 
the television image did not assume the circular 
form they had presumed, but were partly of 
streamline shape. 

Hut how to verify this was the pniblem. To 
understand the ditficulticis involved one must 
consider that it takes only (see note) 1/13,230- 
seeoiid to ■■paint” one line of a television image 
over the full width of a fliKiresoent ecroen, and 
every line consists of thousands of closely ar¬ 
ranged light dots each with a diameter of ap¬ 
proximately I/50,000-in. ! 

Mr. Burnett solved the problem in a very in¬ 
genious manner. He omiltetl 2 3 of the light 
dots by sending ’■blocking” impulses into the 
tube. The main trick to produce the patterns 
was done by sending 2. H or even 10 frequencies 
varying between 30 cycles and 2,000 megacycles 
into the tube. Since a constantly changing mix¬ 
ture of fretpiencies between 30 cycles and 3,000 
megacycles (as used in actual television trans¬ 
mission) produces eomplicate<l images with a 
wealth of little details, one will readily under¬ 
stand that a cathode-ray tube must produce 
specific patterns when specilttnl frequencies are 
.“ient into the terminals. 

The main difTicultics to be conquered did not 
lay in the actual productuin of the patverti.s 
.shown on thU page, but rather in the problem 
to design a ma.slt'r ascillatur which was able to 
produce exactly all the specific frequencies de¬ 
sired, and a great number of them at one time. 

How the ma.ster oscillator of thi.s system 
looks is shown in Fig. A. In short it i.s a nice, 
but complicated, piece of test etiuipment, but 
as mentioned before, it is merely the initial 
nucleus of the instruments which the Service 
Man of the future who intends to do television 
work will require. 


—This addition to the tools of the clec- 
tDinic specialist is a most important one. Re¬ 
gardless of whether a television program is ”on 
the air,’* transmitting and receiving equipment 
may now be tested by means of the "synthetic” 
video jirogram a Horded by this resolution tester. 
The one here illustrated was designed several 
ycar.A ago; when 343-lino fidelity was being em¬ 
ployed. It is described on the basis of operation 
’‘on the air” at approximately this image-line 
frequency: that is, with a resolution-meter fre¬ 
quency of 336 lines or lO.OsO c.p.s. (The fre¬ 
quency of 13,230 c.p.s. mentioned by the author 
is apparently based on 4-11-line operation for 
which the resolution meter has not a.s yet been 
redesigned. In general, however, the actual points 
discussed are relatively similar.) 

Although, as the author states, up to 10 fre¬ 
quencies, constituting in the aggregate a com¬ 
plex ”A.C. voltage mesh” which appears on the 
end of the cathode-ray tube as an intricate fre¬ 
quency pattern, may be used the practical appli¬ 
cation of the resolution meter does not reipiire 
such an extensive design. The more complex 
mosaic is of use mostly for demon.stration pur¬ 
poses ; for ordinary, practical work it usually 
is sufficient to utilize only a 2 megacycle fre¬ 
quency, its 3rd-harmonic of about 6 megacycles 
and a frequency of about 700 kc. The pattern 
thus produced is a checkerboard. 

Editor 

(Continued on page 25.5) 


’'R.-C." STAFF CHANGE 

Bert Nussbaum, formerly Assistant Ad¬ 
vertising Manager of liadio-Craft maga¬ 
zine, has joined the staff of Reiss Adver¬ 
tising (agency). His former associates on 
“R.-C.” feel sure that the ability he ex¬ 
hibited during his tenure of almost B yrs. 
will be a valuable contribution to his 
new position. 
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Formerly 

Sold 

for 

$15.00 


variable 

’ si>eetl Indue- _ 

tloii line .vcir-slartinJf. llO volt. 25 to 60 mlc, AC. with 
Sliced ciinirol. 1‘luit and curd. Speed rance from 5 to 200 
Kr.M. Call be ln<;t.dle(l in iilare of old-fashiotied. hand- 
winding sT<ee<l moiur. outside Diani. 11". Height 414". 
Shaft 1^4". (Dlam. U"). 


G.E. Electric riionograPh 
scribed . 


motor as 



Shi0|>ing Weight— 12 lbs. 


WESTINGHOUSE 
UNIVERSAL MOTOR 



110 Votti 
AC and DC 


Shippinff 
Weipht 
3 Ibe. 

Sliorlfieatinns: 1/30 
11. I*, operates on cither 
A.C. or n.r.. 110 volts., 

5000 R.B.M. BheosUt 
can be used to vary snecd. 
Heifftit aH". Lengtli 3%", 
Width lU". Shaft ’A*, ona 
inch lonff. Can be use4l to 
drive Sewing Machines. Mod¬ 
els. huffing Lathe. I'oll-hing 
Hoad. Brills, CrlndsUmes, 


MOTOR only 


$2-55 


MOTOR with Arbor and Chuck 


$3.55 


Add 25e tor special packing and mailing 
anywher e in V. S. A» 

MICROPNORE and RECEIVER 



Idncast PLATE 


JACK 


tdEA? 


‘T'nrS Microphone and telephono headset outfit was built 
A especially for the U. S. Navy Aviation Corps. 

Tlie Holtzrr-Cabot Electric Company coiibtructed the 
outfit to Government speclflcatinns. 

The outfit consists of a low-iinpe<laiiec carbon micro¬ 
phone (transmitter), securely fastened to a metal breast¬ 
plate. and a set of heavy-duty, low-imtiedanct) earphones. 
A specially constructed switch on the back of tlie bieasl- 
Piate controls the microphone circuit. The earphones are 
IT.S.N. Utah type, attached to adJustablo headband. 
Twenty-eight feet of very heavy iveather and waterproof 
Cl inductor cable is furnished. Current of not more than 10 
volts should be used. A storage battery Is the most satis¬ 
factory current supjdy. ft M .QA 

U. 8. Navy Airplane-typo Microphone and^/H 

Receiver as described . 

The shipping weight is 9 lbs. 


WESTINGHOUSE 
POWER GENERATOR 


Manufactured for U< S* Signal Corps 



200 Watt 


IIOV.AC 


A.C. Electrical 
Power 

from a Windmill, from 
available Waterpower, 
from }t>ur Automobile, 
from your Motorcycle, 
from your Bicycle, Foot- 
pedals or Handcrank 
ifor transportable Radio 
Transmitters, strong 
Floodlights. Advertising 
Rign.s): do von want to 
operitte AC Radio sets from 32 V. DC farm Ucht systems; 
operate two generators in senes to get 2(>() V. AC: olil.’iiii 
two phase and three phase AC, etc., eio. lA to H I*- 
ncerlevl to run genera tar. 

.. Arc Over 25 Applications, siirh as: A.C. Dynamo 

light from eight to ten 20 W.-iit 1 lO Volt lamps. Short 
supplying 110 Volts A.C. for operating 
“Ham*' tran.^mittcr. Operating no V. AC 60 Cvcie Radio 
Rerelvcr in DC districts. Motor Generator. I'ubllr Address 
Systems. Klccirir .sirens on motor boats, yachts, etc. Cantp 
Lighting. etc. 

Blue-I'rint 22 x 28 In. and PoUr-P.-ige^ 

X 12 in. Instrtirlion Sheets. Generator. 


Shipping weight |g ibs. 


All merchandise in orij^inal packages— 
never used. Money-back pfuarantee. 


We will forward S/ttpincTifs by Express Collect 
if su^cient postage is ttot included. 

WELLWORTH TRADING CO. 

560 W. Washington Blvd., Dept. RC-1037, Chicago,lit. 


IMPORTANCE OF MODERN I 
TEST EQUIPMENT 

(Contitiued from page 207) 

audible range. Thi.s type of equipment will allow 
the Service Man to check the ro.sponso char¬ 
acteristics of the receiver from the antenna term¬ 
inal to the input of the loudspeaker, giving in¬ 
dications of the quality which may be expected. 

New opportunities are periodically being pre¬ 
sented to the Service Man due to the fact that 
developments are continuously being made, and 
the public is becoming more aware of what it 
may expect in the way of radio reception. At the 
present time the set owner is beginning to 
realize that much of the radio interference 
which he was formerly led to believe was a 
necessary evil may be mitigated or entirely elim¬ 
inated by filtering apparatus which causes radio 
noise. The Service Man who has made some 
study of this type of man-made static is in a 
good position to pick up much profitable business. 

Public-address systems have long been more 
or less neglected by the average Service Man as 
an adde<i source of income. A thorough acquaint¬ 
ance with the circuits commonly employe<l as 
well as the ordinary troubles encountered in this 
type of apparatus is well worthwhile. 

THE ABC OF A RESONANCE CURVE 

To return to the cathode-ray ascilloscope as a 
means of obtaining a visualization of the reso¬ 
nance curve, it might be of interest to show the 
manner in which a curve is actually traced on 
tho screen. In order to obtain such a curve it is 
necessary to have a frequency-modulated signal 
generator. 

Frctruency modulation of a signal generator 
as opposed to ordinary amplitude modulation, 
where the amplitude of the radio frequency out¬ 
put of the signal generator varies at an audible 
(say 400 cycle) rate, consists of varying the 
frequency of the signal produced by the signal 
generator at a given rate, usually 60 cycles. It 
should be noted that in fre<iuency modulation the 
amplitude of the signal does not vary with time 
but the fretiuency does. Curve B of Fig. 1 shows 
the manner in which the frequency produced by 
the signal generator varies over a complete 
cycle of its frequency range. 

The mode in which the radio receiver responds 
to a fre<iuency modulated signal must be 
thoroughly understood. Assume for example that 
an unmodu)ate<l, single-frequency signal were 
fed into tho input of the receiver. When the 
receiver is tuned to this frequency the R.F. 
amplifier and I.F. amplifier, if the receiver has 
one, will amplify this un-modulated single frc'- 
quency and a voltage will be built up across the 
diode detector circuit which is proportional to 
the amplitude or intensity of the input signal. 
However, if frequencies other than the fre¬ 
quency to which the set was tuned were fed 
into the receiver, the voltage developed in the 
diode detector circuit would be smaller in value 
becau.se of the selectivity of the receiver. The 
sharper the receiver the more variation in voltage 
developed in the diode circuit between the 
resonant frc<iuency and other frequencies higher 
and lower than the resonant frequency. Curve C 
of Fig. 1 shows the magnitude of the voltage in 
the diode circuit as the frequency varies about 
the frequency to which the set is tuned, which 
is indicated by point O on the curve. 

It will be noted that the frequency modulation 
of the signal generator as indicated by curve B 
varies about a mid-point to 15 kc. higher and 
15 kc. lower than the middle frequency. For 
instance, if the mid-frequency is 600 kc., the 
frequency produced by the frequency-modulated 
signal generator will vary from 585 kc. to 615 
kc., a range of 15 kc. either side of the mid- 
fre<iuency. 

If a connection is made so that the voltage 
in the diode circuit is fed to the vertical deflect¬ 
ing plates of the oscilloscope and the beam is 
swept horizont'diy back and forth across the 
screen at tho same rate as the frequency modula¬ 
tion (which in this case is 60 cycles) then a 
resonance curve may be depicted on the cathode- 
ray screen. The 60-cycle sweep voltage is shown 
in curve A of Fig. 1. In order that the pattern 
on the screen of the cathode-ray oscillasco])e will 
be stationary, the resonance curve must bo 
plotter] by the inertialess cathode-ray beam over 
and over again, falling in the same position on 
the screen for each successive cycle. Curve D 
(Continued on following t>age} 
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The LAST WORD m 
PERFORMANCE . . . . 

The Last Word in Long Life! 



MODEL 3a 


TUBE TESTER 
MULTITESTER 

$49^ 


Whatever you pay for a tube tester-multi- 
tester, you can’t duplicate comprehensiveness, 
engineering, performance, of Radio City's new 
Model 321. Consider these features: 

Tube tester provides most modeir; R.M.A. 
load, separate function, open, short, leakage 
tests. Absolutely free reference to full floating 
filaments. Hum and noise tests. Double fuse 
protection for meter and tester. 



Multitester tests condenser leakage, opens and 
shorts, electrolytic paper, mica types. 5 range 
AC voltmeter 9-5-25-125-500-1250. 5 range 
DC voltmeter—0-5-25-125-500-1250. 5 range 
ohmmeter- dow l/20th ohm to high 30 meg¬ 
ohms. Current—6 ranges- -low 10 microamps, 
high 25 amps for vibrator testing. D.B. 
measurements from down 15 to up 40. 5 out¬ 
put ranges. Protect- 

A ^,i g ^ ed against bum out 

I I —and obsolescence. 

TESTER 

Set Tester 
combination 

that can^t get 
out of date 

MODEL 306 

$2195 


The most flexible instrument of its kind ever pro¬ 
duced. Tests all glass and metal tubes now in use, 
has spare capacity for future new types. Tests each 
section of Multi-Purpose Tubes and individual 
plates of all rectifiers. Double test of hot cathode 
leakage by neon lamp as well as by meter. 250,000 
ohms leakage sensitivity. Tests cold cathode recti¬ 
fiers which cannot ^ tested on many higher priced 
checkers. Full floating filaments. In addition to all 
these features, measures resistance, capacity and 
condenser leakage. Attractive design—sturdy con¬ 
struction. Guaranteed for 5 years against getting 
out of date. 


Also available in kit form $17,95 


See your jobber. Write to Dept, C for Catalog 


RADIO CITY 

'^PRODUCIS CO. 

88 PARK PLACE 

NEW YORK CITY 1 H 

Ir I ’'DEPEND ON 
ll 1 DEPENDABLE* 



Send in 
Your 


1 


SPEED UP YOUR SER¬ 
VICE WORK witli thouc 
.*tma/.iii{; l.-i work 

ini,- I iilutls -)ii''t tlio fli)> 
f»f a car«l you KoL tho 

to«l rfnir-ly for any 

tm.-ili- in any rerelvcr. 
Dili C.jilirci for HOME, one 
fnr AfTO nwllns—carh ntic 
over 4CM> tmuhles with 
lichtninir Kpeofj. The l|,i!iiUcst. simplest, 
nuickcst servu-v ai«t y«iii over s;iw 1 A 
J>OLLAR TO AD iVXD MAIL AT ONCK 

TO DKPT. UC-I07. 


BOTH GADGETS— MONEr-BACK GUARANTEE I 


($1.20 

foreign) 


RADIO & TECHNICAL PUBL. CO. 

45 Alter Place. New York 
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TRANSFORMERS 


FOR THIS ^ 

100 WATT ^ 

MODULATOR 

T his inexpensive but efficient modu- 
Utor delivers 100 clean wans of audio 
with 800 volts on the Plates of the modu¬ 
lator tubes. Built on sUndard Relay Rack 
and PaneL 

TUBES: 6C6 Pre-amplifier; 76 voltage 
amplifier: Push-Pull 76*s: 6A3 Drivers: 
TZ-20 Class B Modulators. 

STANCOR TRANSFORMERS: Push-Pull 
Input. XA4206: Push-Pull Interstage, 
XA4208: Push-Pull Driver. ^2^4212: 
Output, XA2908. 

FREE BLUEPRINT AND LAYOUT TEMPLATE 

STANDARD 

TRANSFORMER 

CORPORATION 

B50 BLACKHAWK ST.« CHICAGO 




aiH 


llaECTRlCAL ENGINEERING 

tru'iil field. I*rcparc yourself, at Low Cost, for aecuro fu¬ 
ture. Motlcrn. simitllficd, you can unrteratand ciuicklv. 
DAIIIO FMfilMFFDlMfi £:xtra fine course in radio, pub- 
HHUIU CnUiraCCHinU a<l(lreR8. photo-electric work. 
Traina you to he sui>cr..scrvicc man, real vacuum tul>c 
technician. Exper. kits furnished. Oiplonia on completion. 
TuitUm, Sa.",. cither course. l>eferrt‘d i*aymeiU plan. 

F eb KT E* copies of school rataloga. student 

^ ^ mairazines, romplete details. SEKD NOWt 

lINCtlN ENaiNEERINa SGHOOl, Boi 931.4). IINCOIH, NEBR. 



• RADIO CHASSIS CRADLE • 



For more profitable and 
quicker Mcrvlclni:, testing and 
reiialrinir of receivers or amt)- 
lifiors. cverv radio ser\'ire 
shop needs the RAI>IO CIM- 
BAL (chassis cradle). Ki|Uip- 
ment clamps to cradle which 
can he adjusted to any de- 
si reil angle. Conveniently ac¬ 
commodates any chassis up to 
13 X 21 inches. Excellent for 
displaying: receivers to cus¬ 
tomers. 

Writmf&r iUuatraud circular KCt 


WM. A.TH0MAS CO.321 CAROLINE ST., NEENAH,WISCONSIN 


(Continued from preceding page) 

represents the picture which actually appears 
on the screen under the above conditions. 

HOW A CYCLE "PAINTS" ITS IMAGE 

The intersection of horizontal lines drawn 
through points of curve C representing various 
points in the cycle, with vertical lines drawn 
through the corresponding points of curve A, 
determine the pattern which is traced on the 
screen of the ’scope during a complete cycle. 

The reader can readily follow these points as 
they are numbered consecutively. For instance, 
at point O the moving spot is in the center of 
the screen as regards its horizontal position ; at 
this same instant of lime the frequency-modulated 
signal generator is producing the frec|iK*ncy to 
which the set is tuned so that the response of 
the set (applied to the vertical deflecting plates) 
is a maximum. At point 1 on curve A the spot 
has moved slightly to the right as regards to its 
horizontal position. At this instant of time the 
frequency produced by the signal generator is 
slightly higher than the frequency to which the 
set is tuned and the response is correspondingly 
lower. The remainder of the picture traced on 
the screen may be understood by following the 
consecutive points indicated on the drawing. 

THE "SERVICE TECHNICIAN" 

The Service Man is becoming more and more, 
as the years go on, a technician. In the successful 
pursuit of his work he must have a fundamental 
understanding of the various principles under¬ 
lying each and every individual circuit which 
goes to make up the radio receiver. These cir¬ 
cuits, when individually analyzed, are not ex¬ 
tremely difficult. However, they do require a 
thorough understanding of the operation of 
each of the component parts entering into the 
circuit. Not only must the Service Man have 
a good physical picture of circuit operation, but 
he must also be thoroughly acquainted with the 
various types of test equipment which he uses 
in analyzing receiver faults. He must know the 
applicability and limitations of this e<)uipment 
and, as a consequence, he must understand the 
principles on which it operates. 

The standards for efficient Service Men are 
being constantly raised. Their professional serv¬ 
ices should demand increased remuneration. Radio 
service racketeers are flnding that it is becoming 
increasingly difficult to hoodwink the public. 
Probably the day will arrive when no Service 
Man not having a diploma from a creditable 
school will be allowed to practice. 


SERVICING 

QUESTIONS AND ANSWERS 

(Continued from page 227) 

your 4-tube set, the plate voltage is generally 
much higher, and this is responsible for the 
resistor on the primary side of the No. 255 audio 
transformer burning out. 

You ask what the correct voltage should be 
on the plate-return of the 1st audio stage. It is 
advisable to “juggle” the voltages from 45 to 
135 in order to determine the be.st results. 

Remove the 3-to-l audio transformer and re¬ 
connect the Silver-Marshall No. 255 unit, for 
since you only burniHl-out the primary resistor, 
it is merely necessary to replace this resistor 
with one having a value of 0.2-meg. See P’ig. 
Q27. It is not necessary to open the transformer, 
to get at the resistor; merely shunt this 
resistor across taps 1 and 2, and this unit will 
be as good as new. 


LOUD HUM AND WEAK SIGNALS 

(2H) Floyd Coomber, Walworth, N. Y, 

(Q.) I have an RCA model 4-17-M set. It has 
a loud hum and only faint reception of the 
nearby, powerful, local stations. Tubes were 
checked and found to be OK. 

(A.) The reason for a loud hum and only 
faint reception of nearby local stations of your 
RCA model 4-17-M 4-tube receiver is due to the 
filter condensers capacities being below their 
designated rating. The only remedy is to replace 
these Alter condensers, and in doing so, make 
sure that the correct polarity of the replace¬ 
ment condensers is maintained. Voltages will 
read from 60 to 100 V. on all sockets. 


GERNSBICK 

OFFICIAL RADIO SERVICE 

MANUALS 

AND 


HANDIBOOK 


ARE AVAILABLE AT 


★ JOBBERS 

★ DISTRIBUTORS 

★ MAIL ORDER 
HOUSES 


Here they are: 

1936 Official Radio Service Manual 

1,200 PAGES " OVER 2.500 ILLUSTRATIONS 
Looseleaf Binder — Stiff, Hard (V-yers 
Size 9 X 12 liu-hes * Price $7.00 


1935 Official Radio Service Manual 

OVER 1,000 PAGES ' OVER 3.000 ILLUSTRATIONS 

Looeeleaf Binder —Flexible, Leatherette Covers 
Size 9 z 12 Inches * Price $7.00 


1934 Official Radio Service Manual 

OVER 400 PAGES * OVER 2.000 ILLUSTRATIONS 
Looseteaf Binder —Flexible, Leatkereiie Covers 
Size 9 z 12 Indies * Price $3.50 


1933 Official Radio Service Manual 

OVER 700 PAGES ^ OVER 2.000 ILLUSTRATIONS 
Looseleaf Binder — Flexible, Leatherette Covers 
Size 9 z 12 Inches * Price $5.00 


1932 Official Radio Service Manual 

OVER 1,000 PAGES‘OVER 2.000 ILLUSTRATIONS 
Looseleaf Binder, Flexible Covers 
Size 9 X 12 inches * I'rice $5.00 


1931 Official Radio Service Manual 

OVER 650 PAGES (Including SupNemenU) 
OVER 1.500 ILLUSTRATIONS 
Looseleaf Binder — Flexible, Leatherette Covers 
Size 9 X 12 liiihvs * Price $4,50 


1935 Official Auto-Radio Service Manual 

OVER 240 PAGES * OVER 500 ILLUSTRATIONS 

Looseleaf Binder —Flexible. Leatherette Covers 
Size 9 z 12 Indies * Price $2.50 


1933 Official Auto-Radio Service Manual 

OVER 250 PAGES * OVER 500 ILLUSTRATIONS 

Looseleaf Binder — Flexible, Leatherette trovers 
Size 9 z 12 Inches * Price $2.50 


Official Radio Service Handibook 

OVER 1.000 PAGES* OVER 1.000 ILLUSTRATIONS 

Beautiful Linen. (iold-Slatnjird Cover 
Size 0x9 liiclK's * Price $4.00 


If vour Jobber or mail order house cannot supply 
you, order any of the OFFICIAL RADIO 
SERVICE MANUALS or the OFFICIAL RADIO 
SERVICE HANDIBOOK from the publishers. 


Send your remittance in form of check or money 
order—or. if you send cash or unused U. S. 
Postage Stamps, be sure to register your letter. 
ALL ORDERS ARE FILLED PROMPTLY. 
BOOKS ARE SENT TO YOU POSTAGE PRE¬ 
PAID. Address Dept. RC-1037. 


RADCRAFT PUBLICATIONS, INC. 
99 Hudson Street, New York, N. Y. 
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NEW "RESOLUTION TESTER" FOR CATHODE-RAY TUBES 

(Covtinned from page 252) 


TABLE I 

HOW THE PATTERNS OF FIG. B 
WERE OBTAINED 

No. 1—Deflection: Vertically, 30 c.p.s. eaw- 
liMilh ; h<irizontally, 10,OHO c.p.s. aawUKith. Grnl: 

1. 30 c.p.s. .square-wave, negative portion the 
wiflth of the vertical-deflection return-line time; 

2. 10,0^0 c.p.s, square-wave, negative portion 

the width of the horizontal-deflection return-line 
time; 3. 2.222,640 c.p.s. sine-wave; 4. 740,SS0 
i-.p.B. sine-wave; 5. 2-16,960 c.p.s. sfiuare-wave; 
6. 70,560 c.p.s. }«<iiiare-wave; 7. 1,260 c.p.s« 

s<iuare-wave; S. IMO c.p.s. square-wave. 

No. 2—Deflection: Vertically, 30 c.p.s. saw¬ 
tooth; horizontally. lO.OKO c.p.s. sawtooth. Grid: 

1. 30 c.p.s. square-wave, negative portion the 
width of vertical deflection return-line time; 

2. lO.OSO c.p.s. square-wave, negative portion the 
width of horizontal-deflection return-line time; 

3. 740,8i<0 c.p.s. sine-wave; 4. 246,960 c.p.s. 
square-wave; 5. 1,260 c.p.s. sduare-wave. 

No. 3—Deflc*clion: Vertically, 30 c.p.s. saw- 
tfH»th; horizontiilly, 3,7S0 c.p.s. sine-wave plus 
small component of 1,260 c.p.s. Grid: 1. 30 c.p.s. 
square-wave, negative portion the width of the 
vertical-rlcflection return-line time; 2. 70,660 

c.pj!. 8<iuare-wave. 

No. 4 —Deflection: Vertically, 30 c.p.s. saw- 
t4»oth; horizontally, 3,780 c.i>.s. sine-wave plus 
small components of 1,260 c.p,s. and 180 c.p.s. 
Phase of horizontal deflection is changed from 
that in No. 3. Grid: 1. 30 c.p.s, square-wave, 
negative portion the width of the vertical-deflec¬ 
tion return-lino time; 2. 70,560 c.p.8. square 
wave. 


ABC OF MODERN 
VIBRATOR SERVICING 

(Ciyntinufd from page 247) 

A vibrator tester’s primary purpose is to <Ie- 
toct defective vibrators which will no longer 
function or operate properly with their asso¬ 
ciated circuits. The Triplett Laboratory in work¬ 
ing out the design of their Vibrator Tester 
lirlodel 1670, secured a number of vibrators in 
various stages of deterioration and worked 
closely with the manufacturers of vibrators so 
a tester could bo designed which would enable 
Service Men to make every needed test. 

In the analysis of vibrator trouble, it was 
found that defective vibrators had two distinct 
characteristics. 

(1) The vibrators would fail to start properly 
on very low voltage such as 6.6 V, on a 6-V. 
battery, 

(2) The vibrators would operate unevenly, thus 
causing a variation in the output voltage. 

REQUISITE TEST FACILITIES 

In the design of the Triplett tester, these facta 
were carefully taken into consideration and the 
unit was designed to: 

(1) Accurately measure the input voltage. 

(2) Control the input voltage to the vibrator. 

(3) Accurately measure the output of the vi¬ 
brator on a GOOD-DAD scale. 

(4) Accurately check the regularity of the vi¬ 
brator on the meter. 

(5) Check the output voltage in per cent with 
an increase, of the input voltage, of 0,5-V. 

(6) Place a 5.000-ohm load across the filtering 
system so the vibrator would work into the 
approximate load it works into in norma] opera¬ 
tion, This was f(»und to give a vibrator test 
approximating the actual condition under which 
the vibrator would operate. 

The tester has been de.signed for extreme sim¬ 
plicity using a minimum number of sockets and 
a rotu.^ switch to select the proper circuits for 
the vibrators under lest. A D.P.D.T. toggle 
switch is u.se<l to switch the measuring instru¬ 
ment in either the input or output circuits. A 
potentiometer is used to control the input voitage, 
and a second switch is used to place buffer con¬ 
densers in the circuit of the vibrator when they 
are not a definite part of the vibrator. 

Most Service Men seem n*>t to realize the tre¬ 
mendous progress that has been made in vibrator- 
type power supply systems. It is hoped that this 
article, therefore, will be useful to these men. 


No. .5—Deflection: Vertically, 30 c.p.s. saw¬ 
tooth ; horizontally, 3,780 c.p.s. sine-wave plus 
small componenU; of 1,260 c.p.s. and 180 c.p.s. 
Phase is shifted slightly from No. 4. Grid: 1. 
30 c.p.s. square-wave, negative portion the width 
of the vertical-deflection return-line time; 2. 
3,780 c.p.s. sine-wave; 3, 70,560 c.p.s, square- 
wave. 

No. 6—Deflection; Vertically, 30 c.p.s. saw¬ 
tooth ; horizontally, 3,780 c.p.s, sine-wave plus 
sm;Ul components of 1,260 c.p.s. and 180 c.p.s. 
Phase Is shiflcfl slightly from No. 4. Grid: 1. 30 
c.p.s. square-wave, negative portion and width 
of the vertical-deflection return-line time; 2. 3,780 
c.p.s. si lie-wave ; 3. 70,.’i60 c.p.s. siiunre-wave. 

No. 7—Deflectiun: Vertically, 30 c.p.s. saw¬ 
tooth ; horizuntilly, 3,780 c.p.s. sine-wave plus 
small components of 1,260 c.p.s. and 180 c.p.s. 
Phase is shiftoil some from No. 4, L? almost 
same as that for No. 5. Grid: 1. 30 c.p.s. square- 
wave, negative portion the width of the vertical- 
deflection return-line time; 2. 70,560 c.p.s. square- 
wave ; 3. 246, 960 c.pjj, square-wave. 

No. 8—Deflection : Vertically 30 c.p.s. saw¬ 
tooth ; horizontally 3,780 c.p.s. sine-wave plus 
small components of 1,260 c.p.8. and 180 c.p.s. 
Phase is shifted consiilerably from No. 4. Grid: 

1. 30 c.p.s. square-wave, negative portion the 
width of the vertical-deflection return-line time; 

2. 70,560 c.p.s. s<iuare-wuve; 3. 246,960 c.p.a. 
square-wave. 

Note—All patterns were made on a 9-in. 
cathode-ray tube using full magnetic deflection 
anil a second-anoile potential of 6,000 volts. All 
frequencies are synchronized. 


"AIR-TRACK" SYSTEM OF 
BLIND LANDING 

(Continued from page 248) 

their development. They have not released much 
on their development, but we understanil that 
it is still fixcil in position, although it retains 
the fundamental principles of the Bureau system. 

The 4 major Airlines, A A, TWA, UAL and 
KAL, me.eiing with Bureau of Commerce and 
Federal Communications CommissioTt representa^ 
lives recently set forth recommended specifica¬ 
tions for instrument latuling to be adopted on o 
national scale. 

It is interesting to note that Air-Track exceeds 
the operating requirements of these specifications, 
meets all the requirements described as "prac¬ 
ticable,** and most of those which are called 
"projected developments,** For example, the speci¬ 
fications suggest that glide path and localizer in¬ 
dications should be separate. The Bureau starteil 
with separate transmitters and we r«*gard them 
as es.sential to safety and proper operation. 

We believe this instrument landing situation 
has implications which make it the biggest story 
in radio or aviation at this time. Entirely aside 
from the safety angle, its economic angle is sure 
to have a tremendous effect on the history of 
air transportation. 

CREDITS 

When a curtailment of funds necessitated a 
discontinuance of Department of Commerce ac¬ 
tivities on radio aids to flying in 19SS, scientists 
who had been employed at the Bureau were set 
up in a new laboratory at College Park where 
they continued their research and experiments. 

Among these men werq Gomer L. Davi€^s, Dr. 
Frank G. Kear, Gerald IL Wintermute, and the 
laU‘ William H. Orton, who are largely responsi¬ 
ble for the improvement of the Air-Track and 
its ailaptiition to commercial needs. 

The first job of instrument landing is to save 
lives. Its second job is to make possible the 
completion of every trip interrupte<l or can¬ 
celled because the terminal airport is *‘clo8ed 
in’*, and thus to guarantee flying on an an¬ 
nounced schedule. The story of its contributions 
will be the first chapter in an entirely new 
epoch of human flight. 

Airlines of the country took a big step toward 
100% in safety and regularity of scheduled opera¬ 
tion when they recently agreed upon specifica¬ 
tions for an acceptable instrument landing 
system. 

As a result, it appears that a workable system 
will have been tested and accepted before the 
arrival of bad flying weather this winter. 
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Are You Getting 
YOURS? 

T ins year—Rxilio’s banner year— 
fHJRht to pay yiHi a liandsonie 
HO.Vns—$25. $50. $10() K.\Ti:.\ 
every month. Hut IS it? Hiindmls 
nf Spra> berry traliwl men are m.ik- 
iRR that murli extra out of in 
rroased salaries, iiureased profits 
from their own busine^tsee from 
spare-time earnings. So can you. 

BIG OUTFIT SENT 

•The Sprayberry course is complete. 
.41 ►VAXCl'ili. Includes latest cir- 
4uilj and SPeciai series of apare-tinio 
IirSI.N’FUSS HltlMHNT.S. Also bik' 
rilOPKSSlONAL OUTPI'P iW 
KKAL RADIO 'TOOI.H, TltlPUJIT 
TKSTKH. 7—RIDKR MANUALS. 
LUY KlJJtrTHlC BYE, ETC. 



S175 A MONTH 

Meet my Klixtent 
JM>Nt’|)ll An«ih,ilo 
xvhfi sayK: “Now 
I’m in cliarse of 
the reitair do|tnn- 
niont of a hlif dis¬ 
tributor—iK*miaii- 
i-ni Job. Thunks to 
your couriiO, wiiich 
wan Interesting and 
c.-isv to under- 
htaod, I’m making 
SI 75 a mniith.*^ 
You can do it too! 
Write today, get 
the facts! 


EASY TO START 


My terms, as low as $3 a month, make it easy to start, 
ea^y to keep on, easy to collect iiig dividends as you (p». 
New FREE HOOK. ’’More .MiKiey in Hadiu’* fully ex- 
Plains. Uet your copy. Write me. or use the handy coupon, 

SPECIAL COURSE FOR SERVICEMEN 

Servicemen!—ask about my Special Course for YOU. Also 
fully explained In my big botik, ".More Money in Uadio". 
Send lor a copy—got complete facts. 


• MAIL n'oW Fo'r VrEE 'bOOK I 

i F. L. SPRAYBERRY, Pres., ■ 

" SPRAYBERRY ACADEMY OF RADIO. ■ 

• 20.L, University Place, N. W.. ■ 

■ WashinSton, D. C. | 

i Srnd rnc a TREK copy of “More Money In Radio,** | 
I and r.4fla atiuut your new type of training. | 

I Name .*. Age.... a 


1 AddrcK^ .... I 

2 City . Slate . ■ 

■ Paste Coupon on Penny Postcard, Mail ToOAV ■ 



NEWEST ROOK Th* 1937 

DWWIV J.roflt (Juide is the 
mnit n^mpieto and up-to-date ra<llo part<t IxKik 
ever iHJblisbcd, 164 pages of radio buying Infoc 
nution. TKU-HNICAL information ami hellxi for 
>eiii«enion are featured throughout the book. 

12 nnn PAPTSTh® nigM replarement 
M r/\IV I lor e.ery radio 

that you will scn-icc. A complete ne\if selection 
of itiMvivors. Amtdlfiers, Test Kquipment, Tube?!. 

and Hooka—always in slock—ready for 
(I) < nipt >lilpnu'ni. 

FASTER SERVICE« Aj:,'i;:;;-|„«i:;j.-. 

itig the radioman, our orgunizatimi is geared-ui> 
to serve you bcit—to give ymi vvliat you want 
when .vou want it and at the IIIOHT riUtTCN. 
Tliirf HIO new book is FKKEl Send for your 
twiiy NOWl 


RADOLEK- 


601 W. Randolph, Chicago, Dept. C-10 
Send 0)0 ti)o Radolok Radio Profit Guide FREE. 
Nanic . 


Aildress . 

Serviceman? D Dealer? O Experimenter? □ 
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RADIO-CRAFT for OCTOBER 


I 9 3 7 


CORNELl-DUBIllER 
DRY ELECTROLYTIC 
CAPACITORS 





m 

5 

rffl 



TVPI JR. 

' Convenient mounting 
feet. 

h Long color-coded in- 
sulated terminal 
leads. 

r Smallest size . . j 
made possible by 
etched foil process 
of manufacture. 

N Available in a com¬ 
plete copocity ronge 
ot 250 end 525 volts 
Peak. 

• Dual ond multiple 
section units in popu- 
lor copocity combi¬ 
nations. 


Compactly deaiKned 
for maximum utility, 
the Type JR capacitor 
will fill the majority 
of servicing require¬ 
ments. Expensive de¬ 
lays and costly shop¬ 
ping tours are entirely 
eliminated by stand¬ 
ardizing on C-D 
capacitors. 

Have you received 
your copy of the 
New Catalog No-, 
151 A? Many new 
innovations in con¬ 
denser design, and 
the full C-D line of 
capacitors illustrated 
in complete detail. 


WORLD'S LARGEST EXCLUSIVE MANUFACTURER 
OF CAPACITORS • MICA... DYKANOL... PAPER 
. . . WET AND DRY ELECTROLYTICS. 


CORNELL -DUBILIER 

ELECTRiC CORnRATIQtf 

JFoaifh 



20-C AMPLIFIER 



• 20 WmOrn output 

• Burnt mtkm input 

• EtocMc Eym Monttof* 

Modern in appearance and 
performance 

A complete line of sound systems 
for every application illustrated 
in U.S.E.’s new 16-page catalog. 

Wrttm fof* now cotmtog Mo. 107 
mnd propomitton 

United Sound 
Engineering Company 

Manufacturers of Electronic Equipment 

2239 UNIVERSITY AVENUE 
St. Paul Minn. 

Licensed by arrangement with E.R.P-f* 
under patents owned and controlled by 
A, T. A T. and Western Elec. Co.. Inc. 


AUTOMATIC FREQUENCY CONTROL SYS¬ 
TEMS, by John F. Rider. Published by John F. 
Rider, Publisher. Size, 5V4 x 7Vie ins., hard cloth 
cover, 144 pages, profusely illustrated. Price. $1. 

Automatic Frc«iuency Control is radio's bmnost 
development—and. the Service Man's latest head¬ 
ache, unless he knows what it’s all about. 

The author evidently hud this thought well in 
mind for A.F.C. is explained from its funda¬ 
mentals. through its various developments ui> to 
the final forms which the circuits assume in 
various commercial receivers. A review chapter 
covers that part of the theory of inductance and 
phase relations upon which A.F.C. depends. 

Automatic Frequency Control Systennw is an¬ 
other Rider book that should be on every Service 
Man’s bookshelf. 


JONES ANTENNA HANDBOOK, by Frank C. 
Jones. Published by Frank C. Jones. Size. 6x9 
ins., 64 pages. Price, 50c. 

If it serves no other purpose than to clarify in 
the mind of the reader conflicting opinions as 
to relative merits of various arrangements of 
antennas the Jones Antenna Handbook will have 
effected a worthwhile achievement. Merely to list 
the chapter headings—which is all that sp.'icc 
permits in this column—is hardly to do jui^tice 
to this valuable reference work. Contents; An¬ 
tenna Theory; Antennas for Transmitting; Di¬ 
rectional Antennas; Antennas for Receiving ; An¬ 
tennas for Ultra-High Frequencies; Special Pur¬ 
pose Antennas; 160-Meter Antennas; Antenna 
Coupling Systems; Antenna Charts; Measuring 
Equipment. 


BOOK REVIEWS 

iniiiiMiiiiiiiiiiiiiiiiniiiiiiiiiiiiiHiiitiiitiiiiiiiiiniiHHiHiniiiiiiuifliiiiiiiiiiiiiin 

MARCONI—THE MAN AND HIS WIRELESS, 
by Orrin E. Dunlap, Jr. Published by The Mac¬ 
millan Company. Size, 6x9 ins.. 360 pages, 16 
illustrations. Price, 63.50. 

This is the life story of Marconi ; the emphasis 
is on the man's work and on his pcnsonalily. 

Starting with the birth of Marconi, Mr. Dunlap, 
Jr., portrays in a technically-accurate and most 
vivid narrative manner the entire history-making 
sequence of Marconi's life to within several short 
months of his death. 

The author very ably interprets, with his tori • 
accuracy and scientific acumen, the role that 
Marconi played and the significant steps in the 
epic of "wireless” (radio). 

The book touches on many historic events—the 
heroic and dramatic role of Marconi wireless in 
the Republic disaster and the TifaMic’s mid¬ 
ocean tragedy. The period of the- World Vt:ir 
which started the hectic rush to develop new 
radio devices and led to the development of short 
waves (on which Marconi was working when 
death claimed him) is fully and most interestingly- 
covered. 

Incidentally, Marconi himself thoroughly 
checked the final proofs so that the book would 
be accurate in facts about radio and historically 
correct in personal details. 


ADVERTISERS’ INDEX 


AIR CONDITIONINO IN THE HOME, by Elm.r 
Torok, M. E. Published by The Industrial Press. 
Size. 6x9 ins-. 296 pages. 50 illustrations. 39 
tables. Price, 63. 

We find upon reviewing this book that no 
better cross^ection concerning its makeup can 
be prepared than is contained in the author’s 
preface, from which we quote: 

"The first 2 chapters deal with the benefits, 
effects and functions of air conditioning. Chap¬ 
ters III and IV describe in detail various types 
of air-conditioning equipment and system.^. Chap¬ 
ter V is devoted exclusively to the subject of in¬ 
stallation and operating costs. If the reader 
wished to go into the matter more in detail. 
Chapter VI. written in question and answer 
form, will enlighten him on the principles of air 
conditioning. If one finds simple calculations more 
fascinating than solving crossword puzzles. Chap¬ 
ters VII to XII will give him a generous amount 
of material in the form of tables, examples, and 
solutions.” 

Service Men can well use this book as a guide 
to work in the new. profitable field. 

Please Say That You Saw It in Radio-Craft 
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< * iriKiratioii.230 

Akrad PnhJucti ..2 lO 

Allk-<l Radio L 'iiriioratiiHi. 220 

Aiiierirun Telcvisdoo IiiHtitute. i.i.. In .lu- Bi k O'.cr 

.Vniidifier I'o. of .America.. 

.Viiilrntoiie PriHliHts rumpaiiy. 

.\riow Sales L'oiporailoii.241 

B 

The Brush Development Co..241 

c 

C entral Radio I^dhtM-atorles.2:16 

CiiuudaKraph « orporation. 

riuuiih-llrengle L'Dinpaiiy.. 

CQiUinental CarlHsi. Inc.■ ■ • - “ii 

('ornell'Publltcr Corp... 

Coyne Klectrical School.19 j 
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Eastern Radio & Television Co..239 

G 

G & G Genuine .M.ijestio Refrigerator and 

lUUio Parts Service.211 

GadKets Makardne.249 

Goldentotie Radio Company.211 

H 
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Intemalional Resistance Company.242 

K 

Kenyon Transformer t'ompany. Inr.214 

L 

Lancaster. .VPwine & llMimiiel.2jl 

luiieoiii Eiikineeiliik S<-(Hk»1.2.‘I 

M 

MrGraw-llill Bimk ConuMiiy.24«) 

.Mci.ssner Mfg i oiiu*aiiy.24n 

Metal Cast Products Cnnii»any. 

.MidwesL Radio ^^l^|>orntil^n. 

.Million Raillo & Television laibs. 

MtHieil . 
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N 

National Radio Institute.493 
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.N'allonal L’nion Itadio Corp. 

N'eiv York V.MCA Schools.241 

o 

Olimite Manufaiturlng Company.234 

P 

The Plan Shop .JD 

Po,t Uidio Corpirailoo.-•>* 

PrecisiiMi Apparatus Corporation.-4* 

R 

RCA Inatliutcs. Inc. 

RCA Manufarturiim Company. Im-.‘2I> 

Radio & Technical Publisliliik Co.2J»;. - 

Radio Circular Company. 

Radio City PioducU Ibmpany..-j » 

Radio Publications. 

Radlo Service Institute. 

Radio Training Association of .\nieiha. In -.--1^ 

Radolek Company. .%»•' 

Raytheon iToduclion CorporaUon.-Jt 

ReadrlU' Meter Works. 

Regal .Manufacturing Comi«it;y. 

Remington Rand. Im-.-^1 

S 

Solar Manufacturing Company.2lC 

Sp ayberry Academy of Radio.-ao 

Sl.indtrd Transformer Cor|»oraUon.'J'* 

SiifNTior Instrument Company.. • • ■ ■ ■ 

Supremo Instruments Corporation. .Inside r natt Cover 

T 

TaveMa Sales Company.9 m- 
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William A. Tlioniits Onnputiv.- *‘ 

Triplett Klertrioal Instrument co.-W 

TrlumPli Manufacturing Ihmipany.-t'J 

Tung Sol Lamp Works. .. 

U 

United Sound Engineering LM.256 

W 
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WeAtiiii Electrical Instniment Corp..Bae''^ Oner 

Whotoalo Itadio .Service Comiiany.249 
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Z 

Zephyr Radio Company.210 


(While every precaution is taken to insure 
accuracy, we cannot guarantee against the 
possibility of an occasional change or omis¬ 
sion in the preparation of this index.) 







































































































TRAINED TELEVISION (MEN 
WILL BE NEEDED SOON! 

Already Commercial in England! 

Television en^ineerin*; will l)c llie next 
liijrh salaried proiession. Will vou be 


liijrh salaried profession. Will you be 
readv lo easli In with tliis Tiew indusirv? 
T.eaders of radio recoj^iiized tlieir oppor- 
Umily some (ifleeii years aj:o, and lliey as 


enp:ineers have since earned millions! 


Now I he future ol television is assured. 
Arc you going to make it your oppor- 
i:v<*ry «fuden( receives this ^iant tiiiiitv lersuecess? d raiiietl iiieii will make 
” fro...'$2,500 lo S->().(M)0 por >c;.r. 

THE AMERICAN TELEVISION INSTITUTE 

was established in 193.>, to provide skilled men for television development in tlie 
yjnited States. \. f. I, was lonnded by U. A. hatiabrin^ intermitionatls fatuous 
tnvenlor of the itileriared sranninp >>-trtn, now universally used. TlieTnstitiite 
poj.>ef!^i»s otre of the he^t equipped television e\perlrncnial Irrhoratorics iti the 
world, and it is here that students complete their course^ innler the personal 
bupei\ision of IMr. Sanahria. 






'4 

r 


I* 




A. T. I. TELEVISION TRAINING 


•]ualifies \ou during I lie first few monlbs to 
tiakr vour K \DI() TKLLIMIONF FIRST CLASS 
GOVERN MKNT Lli FNSK F\ \MIN VTION 

and gel ini«> a good jtax ing job in the ratlio 
field while com[>leling yoiit* television instiTic- 
lion. Many of our graduates arc successful in 
radio and sound motion pictures. 




M. B, poster of Prairie Du Chien, \\ is., ■writes: 
*“As a graduate of the class of 193fi, I can highly 
recommend A. T. I. traininfr with prieticai etitiip- 
mcnl. Since i:radualin{r. I am a technician with 
the \nipro IVI<ai4in Picture Corp.. making: u Rood 
salary. I feel secure in knowing that 1 am aide to 
do nearly anyttii>iR in sound motion pictures or 
radio now, and that 1 am reaily for television." 

E. I). Carter of Bethany. Ohio, writes: “I spent 
two years in colleRe and have invesiiRated other 
trainiriR in radi«i and the allied arts, and I liave 
yet lo lind any I hi hr nearly so comprehensive as 
the A. T. I, trainiiiR in television, which includes 
all any praelical man nee<ls to know about radio. 
I have earned an averaRc of $2,500 per year since 
tiidyiriR with Mr. Sanahria doiiiR television and 
tele;,hf»ne work.'* 


★ PuUettn! ★ 

7/17 M. Till’ Nation- 
<il R rsourers Coni mit- 
ten rrfmrtrii to Presi¬ 
dent Rooseveit that 
the most important 
de\ elopinent work in 
television was com- 
fi/eted. ami that only 
t It e commercial ar- 
ran^iements remain t.o 
be made to provide 
n a t i onal television 
service. 

This means trained 
men must be readym 


AN UNPARALLELED VALUE 
AMAZING OFFER 

Equipment You Receive From 
American Television Institute 

Is iioi sninlk ordittaiy instruct ion etfiiipiiient^ 
bill ;i full si/etl profe^simial television l:ih* 
oratory ii.«e«l for public exhibitions with a 
steel rack and panels nearly six fetd l]i|!li, 
two feet wide arnl eipht liirhes deep inomiteii 
on rnhher tired casters! K,C. \. imiplillet anti 
inodniator lubes tiironglionl with A.T.L's 
piniil photo-eletlric cells anti 7"x2l " eatli- 
ode ray lereisinp tube, tojtether with all 
other ftarts to make a complete television 
traiisinittei and rereiver worth a tlion'^nnd 
dollars to one taUiiij; this training. Ml of 
this is included with the A.T.I. course and 
is yours to keep. It is all amazingly low in 
price Liiid on terms arranged to suit yon. ft 
rosis yoif nothing to thoi oiigldy ins e:^tignte 
this opporlnnity. Vou caiitioi alTord to pass 
it up if von want to get in lo television. 
Send Coitfion Vo re. 





fXoAAojtA FREE! 


The IVIan of Ability Will Succeed 


We arrrpi only npplicaiils ^vbo ran 
pass llic rxaminalions on ilic firsi 
four lessons. Wc will acltially scml 
four lessons ^vilboul cost or ob- 
Jigalion, so vou mav <loicr?iiine bow 
A. T. I. tiaiuiiig will beiielit you. ami 
e<[uii) )ou for a fill lire in radio ami 
lelcvisioii. Glip coiifion at i iglit, uo/r, 
ami mail il {o ns willioiit dclav! 


THIS^MAY MEAN YOUR FUTURE 
IN TELEVISION — 

MAIL COUPON Jodaif! 


AMEIUCAN TEI.EVrSTON INSTITUTE 

133 E. Erie St.. ChicaRO. III. RC-1037 

Gentlemen: Please send me yoitr free honk, and first 
four lessons, with which I would like to be tested. Tt is 
understood that all this is free. 

Name .Age . 

Street , .. 

Cty .state. 
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Weston Electrical Instrument Corp., 

599 Frelinghuyscn Ave., Newark, N. J. 
Send full data on all Radio Instruments. 


iVame 

Address 

City 


occuroty 

,. \o j,n»pV\cay 

«oeroao9 .eO»o'®' 

• • ^ „bsoVes‘«''‘® ,vice «»«« 
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GET ALL THE FACTS-RETURN COUPON TODAY 


1 


State 

























